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(57) Abstract 

A composition containing sugar microcrystals is disclosed. Essentially, the crystals are uniform unbroken single crystals with a regular 
geometrical shape and a grain size following a Gaussian distribution of which the median is of around 20-220 /im, while the coefficient of 
variation is of around 20-50 %, particularly 30-45 %, 35-45 % or 30-40 %. The term "sugar" designates mono-, di- and oligosaccharides, 
as well as the polyols obtained by their reduction. 



(57) Abrege* 

L'invention a pour objet une composition contenant des microcristaux de sucre caracterisee en ce que les cristaux sont essentiel lenient 
des monocristaux de forme gtomemque reguliere, ne presentant par de bjisure, homogenes les uns par rapport aux autres, et en ce que 
la granulomere suit une distribution gaussienne dont la mddiane est d' environ 20 fim a environ 220 /im, le coefficient de variation 6tant 
d'environ 20 % a environ 50 %, notamment d'environ 30 % a 45 %, ou d'environ 35 % a 45 %, ou d'environ 30 % a 40 %. Par "sucre", 
on ddsigne les mono-, di- et oligosaccharides, ainsi que les polyols obtenus par reduction de ceux-ci. 
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SUCRES OU ALCOOLS DE SUCRES MICROCRISTALLINS; PROCEDE POUR LES PREPARER 

L' invention traile dc compositions dc Sucre sous une forme cristallinc, 
fluide et non mottante. La presente invention concerne le domaine de la 
cristallisation du sucre, et plus precisemcnt, ellc decrit une methode d'obtention 
de compositions de sucre cristallise dc granulomere fine. L' invention decrit 
une composition de sucre cristallin dc forme regulicre, de granulomere fine ct 
bien definie. 

Pendant la cristallisation, la repartition granulomctrique des cristaux 
depend principalement des processus suivants : 

- la nucleation, 

- la croissance des cristaux, 

- 1'attrition, 

- V agglomeration, 

- la maturation des cristaux. 

Pour obtenir une grandc quantite dc cristaux reguliers et dc granulomere 
fine, il est nccessaire d'appliquer un procede favorisant la nucleation plus que la 
croissance cristalline. Pour cela il est necessaire d'utiliscr les moyens appropries 
permcttant un bon controle des parametres de cristallisation. 

Lcs procedes dc cristallisation existants ne permcttent pas 1'obtention 
directe d'une grande quantite de cristaux de sucre de forme reguliere avee une 
granulomere tres fine. Dans la fabrication de divers types de sucre, un procede 
a etc dcveloppe, plus connu commc etant un procedc dc transformation. Ce 
procedc est utilise pour la production de sucre cn poudrc granule, fluide, non 
mottant ct facilcment dispersable en solution aqucuse. Ce procede a ete 
abondamment decrit dans plusicurs brevets. 

US 3,194,682 (Tippens et aL) decrit un procede utilisant un sirop 
concentre a 95-97 brix (% en poids de maticres seches) a 121-129°C qui est 
soumis a un refroidissemcnt rapidc sous agitation energique. Cette methode 
permet la fabrication d'agglomcrats dont les cristaux de sucre sont de taillc 
fondant (3-50 microns). 

US 3,365,331 (Miller et al.) decrit un procede similaire qui conduit a la 
fabrication d'agglomerats. Dans ce cas, les cristaux sont obtenus par battagc 
d'un sirop sursaturc. 

Dans le brevet EP 0 052 413, le procede de battagc a une temperature bien 
controlee permet une incorporation de composes thcrmosensibles dans le produit 
final. 
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Tous les procedes dccrits conduisent a une poudre de sucre fin granule. 
Les granules sont de forme irreguliere donnant des poudres dc basse densite. La 
selection de la granulomere se faisant par tamisage, le rendement en une ciasse 
dc poudre est dc ce fait faiblc. II existe done un besoin de devcloppemcnt d'un 
procede permcttant la fabrication avee de bons rendemcnts de cristaux rcguliers 
ct de granulomere fine, ce que pcrmet la prcsente invention. 

Plus precisement, 1" invention a notammcnt pour objet une composition 
contenant des microcristaux de sucrc caractcrisce en ce que les cristaux de sucre 
obtenus sont de forme reguliere, ne s'agglomerent pas! ct leur repartition 
granulometrique est de type gaussicn autour d'une ouverturc moyenne comprise 
entrc 20 ct 220 pm, notammcnt 20 ct 200 /an, avec un coefficient de variation 
(CV) compris entrc 20% ct 50% ou leur repartition granulometrique est 
caractcrisce par un indicc d'uniformite compris entre 1 ct 5, notarnment cntre 
2.5 ct 3.5. 

La granulomere est determines par tamisage sur une seric de tamis 
normalises (NF 11-501) dc 200 mm de diametre. 

Le coefficient dc variation (CV) est calcule par la formulc : 

CV = 100 x a/O.M., 
dans laquclle a est Tecart type ct O.M. est l'ouverture moyenne. 

S'agissant de Tindice d'uniformite, il est obtenu par tamisage de la 
composition cristalline et calcule suivant la formule : 

Taille de particule correspondant a 60% du passage de la poudre 
Taille dc particule correspondant a 10% du passage dc la poudre 

L'invention a aussi pour objet une methode d'obtcntion d'une composition 
de sucre microcristallin caractcrisce en ce que les cristaux ont une granulomctrie 
moyenne comprise cntre 20 et 220 ptm, notarnment 20 ct 200 /xm obtenus aprcs 
les ctapes suivantcs : 

a) fabrication d'un sirop concentre, 

b) diminution de la pression, 

c) evaporation sous pression reduite avec agitation vigoureuse dans la 
zone de cristallisation jusqu'a l'apparition des cristaux, 

d) arret dc I 'evaporation et maintien de I'agitation pendant un certain 
temps, 

e) reprise dc l'evaporation ct dc I'agitation jusqu'a l'obtcntion d'un 
produit sec, 
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la temperature du sirop etant maintenue de 40 °C a 100°C, ct notamment de 
70°C a 100°C pendant la duree des etapes a) a e) decrites ci-dessus. 

Ce proccde sera dans la suite designe par "procede I". 

Selon un mode de realisation avantagcux, T invention concerne une 
eomposition contenant des microcristaux de sucre caracterisee en ce que les 
cristaux sont essentiellemcnt des monocristaux de forme geometrique reguliere, 
ne presentant pas de brisure, homogencs les uns par rapport aux autres, et en ce 
que 

- la granulomere suit unc distribution gaussienne dont la mediane est 
d'environ 20 a environ 220 fim, et notamment d'environ 20 /zm a environ 
200 ^xm, le coefficient de variation etant d'environ 20% a environ 50%, 
notamment d'environ 30% a 45%, ou d'environ 35% a 45%, ou d'environ 30% 
a 40% ou 

- la repartition granulometrique est caracterisee par un indice d'uniformite 
compris entre I et 5. notamment cntre 2.5 et 3.5. 

Par "sucre", on designe les mono-, di- et oligosaccharides, ainsi que les 
polyols obtenus par reduction de ceux-ci. 

L'cxpression "monocristaux ne presentant pas de brisure" signifie que ccs 
cristaux ne presentent pas d' angles aigus lies a une operation de broyage. 

L'expression "homogenes les uns par rapport aux autres" signifie que ccs 
cristaux sont de geometric cristalline comparable. 

Avantageusement. les monocristaux des compositions de 1' invention ont 
unc ouvcrture moyenne d'environ 80 fim a environ 120 /im. 

La composition de 1' invention est caracterisee en ce qu'clle presente les 
proprietes suivantes : 

- sa vitcsse de dissolution est d'environ 5 a environ 10 ? notamment 
d'environ 7 a environ 9 secondes, dans les conditions suivantes : 10 g de 
composition pour 100 ml d'eau pure demineralisce, a la temperature de 18°C, 

- elle est non mottante, 

- son indice de coulabilite est superieur a environ 80, et varie d'environ 80 
a environ 85, notamment d'environ 81 a environ 82, mesure selon le test 
d'Hosakawa, tel que decrit dans IRON WORKS, LTD, Osaka, Japon, ct 
lorsqu'il s'agit du glucose, Tindice de coulabilite est d'environ 55 a environ 70, 

- la densite du produit tasse est d'environ 0,90 a environ 1,00, notamment 
d'environ 0,97 a environ 1,00, et la densite du produit non tasse est d'environ 
0,75 a environ 0,90, notamment d'environ 0,83 a environ 0,87, mesurees selon 
le test d'Hosakawa, ct lorsque le susdit produit est du glucose, la densite du 
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produit tasse est d'environ 0,70 a environ 0,90 ct la densitc du produit non tasse 
est d'environ 0,50 a environ 0,70. 

L'expression "non mottante" signifie que les cristaux ne s'agglomcrent pas 
entre eux dans les conditions normales de temperature C10 a 30°C) et humidile 
(40 a 80 %) ambiantcs. 

Selon un autre mode de realisation avantageux de l'invention, la 
composition est caracterisee en ce qu'elle contient des ingredients additionnels, 
a raison d'environ 0% a environ 10%, et avantagcusement a raison d'environ 
5%, ces ingredients etant de fagon avantageuse choisis parmi les composes 
thermosensibles, des composes ayant des proprietes alimentaires ou 
pharmacologiques, ou des composes ayant un gout ou une couleur rccherches. 

La composition de 1' invention est susceptible d'etre obtcnue par le procede 
comprenant les etapes suivantes : 

a) on prepare un sirop de saccharose concentre, d'environ 60 a environ 
97, notammcnt 75% en poids de matieres seches, 

b) on reduit la pression qui passe de la pression atmospherique a une 
valeur d'environ 100 a environ 300 mbars, notamment d'environ 200 mbars, 
pour eommencer a evaporer une partie de Teau contenue dans le sirop de sucre, 
le taux d'evaporation etant d'environ 20%, 

c) on evapore une partie de Teau contenue dans le sirop de sucre sous 
pression reduite (environ 200 mbars) ct on brasse 1c sirop, notamment par 
agitation mecanique a une vitesse peripherique d'environ 100 a environ 
350 m/mn, notammcnt 200 a 350 m/mn, jusqu'a attcindre un coefficient de 
sursaturation de sucre compris entre 1 ct 1,3, notammcnt 1.1 et 1,3. et on 
provoque la crystallisation par une agitation vigoureuse du sirop (en plus du 
brassage susmentionne), notamment par chocs mecaniques generes par baltage 
par impact, dans cctte zone de sursaturation, 

d) on effectue la suite de la cristallisation par arret de 1 'evaporation et de 
1'agitation vigoureuse (battage), et maintien d'une agitation reguliere (brassage) 
pendant le temps necessaire a I'obtention des cristaux de taille souhaitee, et 
avantageusemcnt pendant environ 5 mn a environ 20 mn, 

e) on rcprend l'evaporation (toujours avec brassage du milieu a une vitesse 
d'environ 100 a environ 250 m/mn) jusqu'a I'obtention de cristaux contenant 
moins de 1 %, notamment moins de 0,5% d' humidile. 

la temperature etant maintenuc a une valeur d'environ 70°C a environ 100°C, 
pendant toute la duree du procede, et la pression etant avantagcusement 
maintenue a environ 200 mbars pendant les etapes c) a e). 
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Selon un mode de realisation avantageux de 1' invention, le procede I est 
caracterise par les etapcs suivantes : 

a) on prepare un sirop dc saccharose concentre, d'environ 60 a environ 
97, notamment 75% en poids dc matieres seches, 

b) on reduit la pression qui passe de la prcssion atmospherique a une 
valeur d'environ 100 a environ 300 mbars, notamment d'environ 200 mbars. 
pour commencer a evaporer une partie de I'cau contenue dans Ic sirop de sucre, 
le taux d'evaporation etant d'environ 20%, 

c) on evapore une partie de I'eau contenue dans le sirop de sucre sous 
pression reduite (environ 200 mbars) ct on brasse le sirop, notamment par 
agitation mecaniquc a une vitesse peripherique d'environ 100 a environ 
350 m/mn. notamment 200 a 350 m/mn, jusqu'a atteindre un coefficient de 
sursaturation dc sucre compris entre 1 ct 1,3, notamment 1,1 ct 1,3, et on 
provoque la cristallisation par une agitation vigoureuse du sirop* (en plus du 
brassage susmentionne, notamment par chocs mccaniques gencres par battage 
par impact, dans ccttc zone dc sursaturation, 

d) on effectue la suite de la cristallisation par arret dc l'evaporation ct dc 
1'agitation vigoureuse (battage), et maintien d'une agitation. reguliere (brassage) 
pendant le temps necessairc a 1'obtention des cristaux de taille souhaitee, et 
avantageusement pendant environ 5 mn a environ 20 inn, 

e) on reprend l'evaporation (toujours avec brassage du milieu a une vitesse 
d'environ 100 a environ 350 m/mn, notamment 200 a 350 m/mn jusqu'a 
1'obtcntion de cristaux contcnant moins de 1%, notamment moins de 0,5% 
d'humidite, 

la temperature etant maintcnuc a une valeur d'environ 40°C a environ 100°C\ 
notamment d'environ 70°C a environ 100°C, pendant toutc la duree du procede, 
et la pression etant avantageusement maintenue a environ 200 mbars pendant les 
etapes c) a e). 

Le procede de T invention commence avec la preparation du sirop 
concentre dc sucre. La concentration adaptee est comprise, a titre indicatif, 
entre 60 et 80% en poids de matieres seches. Afin d'eviter la recristallisation et 
la degradation du sucre ou tout autre produit ajoute a la solution, la temperature 
est maintenue de 40°C a 100°C, notamment de 70°C a 100°C. La pression est 
reduite a 100-300 mbars pour demarrcr l'evaporation. IZn meme temps, le sirop 
est maintenu sous agitation. Cette agitation mecanique ou brassage du sirop est 
necessairc a l'homogeneisation du milieu, et est realisce a I'aide d'un mobile 
d'agitation avantageusement place en fond dc cuve utilisee dans le procede de 
I* invention. A titre d' illustration, ce brassage peut etre realise avec un 
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mclangcur-evaporateur, un cristalliseur, un melangeur-homogcneiseur. un 
melangeur-malaxcur ou tout autre equipcmcnt adapte. II est important que ce 
brassage soit energique et que l'cnergie apportee au sirop soit eontrolee. En 
outre, pour le bon fonctionnemcnt du procede, ['installation doit pouvoir 
fonctionner sous pression rcduite et temperature rcgulee. 

L'agitation vigoureusc, avantageusement effectuee par battage par impact, 
dc la solution stirnule la formation de germes et un voile est observable apres un 
certain temps. Ces conditions sont maintenues pendant quelques minutes et 
ensuitc, l'evaporation est arrelee. A titre d'illustration, les essais qui sont decrits 
dans les exemplcs dc V invention sont realises sur un cvaporatcur-melangeur 
Guedu de 45 litres, equipe pour 1c battage par impact d'un mixeur ou de 
couteaux dont la vitcsse dc rotation est d'environ 1000 a environ 2000 tours/mn. 

Le brassage est maintenu afin dc micux controler la croissancc des 
cristaux. Pendant la phase finale. l'evaporation est poursuivic avec brassage 
jusqu'a I'obtention de cristaux sees. 

La variation dc la vitesse d'agitation pour 1c brassage du milieu, du taux 
d'evaporation et de la duree des differences etapes, permet de preparer des 
cristaux d'une granulomere moyennc bien definie pouvant ctre obtenus de 
fagon reproductible. 

La composition dc V invention est egalement susceptible d'etre obtenue par 
un procede comprcnant les etapes suivantes : 

a) on prepare un sirop concentre, 

b) on evapore le sirop sous pression avee agitation vigoureusc dans la zone 
dc cristallisation jusqu'a I'apparition des cristaux, avec controle dc la 
temperature et du debit d'evaporation jusqu'a une tcneur en maticrcs scches 
d'environ 80% a environ 90%, 

c) on poursuit l'evaporation avec reduction de la vitesse d'agitation 
jusqu'a I'obtention d'un produit sec, la temperature etant maintenue constante 
par rapport a l'etapc preccdente, 

la temperature etant ajustee et maintenue a une valeur determince dans 
Tintervalle d'environ 40°C a environ 100°C, et notamment d'environ 70°C a 
environ 100°C, pendant la duree des etapes a) a c) decrites ci-dessus. 

La composition de 1' invention est egalement susceptible d'etre obtenue de 
la fagon suivante : 

a) on prepare un sirop dc sucre concentre d'environ 60% a environ 97%, 
notamment 75% en poids de maticres seches, 

b) on provoquc l'evaporation du sirop par reduction dc la pression de 
maniere a atteindre 1'ebullition de cc sirop a la temperature choisie, 
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c) on brasse le sirop notammcnt par agitation mecaniquc a unc vitesse 
peripherique d'environ 100 a environ 350 m/mn, notammcnt 200 a 350 m/mn, 
lc coefficient de sursaturation du sirop etant compris entre 1 ct 1,3, notamment 
1,1 et 1,3, et on provoque la cristallisaiion par une agitation vigoureuse du sirop 
(en plus du brassage susmentionne), notamment par chocs mecaniques generes 
par battage par impact, dans cettc zone dc sursaturation, 

d) on poursuit l'evaporation dans les memes conditions dc temperature et 
de prcssion que celles utilisecs dans les etapes precedentes, jusqu'a obtention 
d'un milieu dont les cristaux constituent la phase majoritaire (superieur a 
environ 50%, et notamment superieur a environ 70% par rapport au milieu), 

la vitesse d' agitation etant rcduite d'environ 50 a environ 200 m/mn, la 
temperature etant maintenue constantc par rapport aux etapes precedentes, le 
battage etant maintenu jusqu'a obtention d'un produit sec compose de cristaux 
de taille souhaitcc contenant moins de 1%, notammeni inoins de 0,5% 
d'humidite, 

la temperature etant ajustee et maintenue a une valeur constantc dans la gamme 
allant d'environ 40°C a environ 100°C, notamment d'environ 70°C a environ 
100°C, pendant toute la duree des etapes. 

L' invention concerne egalement un procede de preparation des 
compositions decritcs ci-dessus, lequcl procede est caracterise par les etapes 
suivantes : 

a) on prepare un sirop concentre, 

b) on evapore le sirop sous prcssion avec agitation vigoureuse dans la zone 
de cristallisation jusqu'a I 1 apparition des. cristaux, avec controle de la 
temperature et du debit d' evaporation jusqu'a une leneur cn matieres seches 
d'environ 80% a environ 90%, 

c) on poursuit l'evaporation avec reduction de la vitesse d' agitation 
jusqu'a l'obtention d'un produit sec, la temperature etant maintenue constante 
par rapport a Tetape precedente, 

la temperature etant ' ajustee et maintenue a une valeur detcrminee dans 
l'intervalle d'environ 40°C a environ 100°C, et notamment d'environ 70°C a 
environ 100°C, pendant la duree des etapes a) a c) decrites ci-dessus. 

Ce procede sera dans la suite designe par "procede II". 

Selon un mode de realisation avantageux de 1' invention, le procede II est 
caracterise par les etapes suivantes : 

a) on prepare un sirop de sucrc concentre d'environ 60% a environ 97%, 
notamment 75% en poids de matieres seches , 
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b) on provoquc ('evaporation du sirop par reduction dc la pression de 
manicrc a atteindre I'ebullition de ce sirop a la temperature choisic, 

e) on brassc le sirop notamment par agitation mecanique a une vitessc 
periphcriquc d'environ 100 a environ 350 m/mn, notamment 200 a 350 m/mn, 
le coefficient de sursaturation du sirop etant compris entre 1 et 1.3. notamment 
1,1 et 1,3, ct on provoquc la cristallisation par unc agitation vigourcusc du sirop 
(en plus du brassage susmcntionne), notamment par chocs mccaniques generes 
par battage par impact, dans cettc zone de sursaturation, 

d) on poursuit 1'evaporation dans les memes conditions de temperature ei 
de pression que celles utilisees dans les etapes preccdcntcs, jusqu'a obtention 
d'un milieu dont les cristaux constituent la phase majoritaire {superieur a 
environ 50%. et notamment superieur a environ 70% par rapport au milieu), 
la vitessc d'agitation etant reduite d'environ 50 a environ 200 m/mn. la 
temperature ciant maintenue constantc par rapport aux etapes preeedentes. le 
battage etant maintenu jusqu'a obtention d'un produit sec compose de cristaux 
de taille souhaitee contenant moins de 1%, notamment moins de 0,5% 
d'humidite, 

la temperature etant ajustee et maintenue a une valeur constante dans la gamme 
allant d'environ 40°C a environ 100°C, notamment d'environ 70°C a environ 
100°C, pendant toute la durce des etapes. 

Le procede II commence avec la preparation du sirop concentre de sucre. 
La concentration adaptee est comprise, a titre indicatif, entre 60 et 80% en 
poids de maticre seche. Afin d'evitcr la recristallisation et la degradation du 
sucre ou tout autre produit ajoute a la solution, la temperature est maintenue de 
40°C a 100°C, notamment de 70°C a I00°C. Le sirop est maintenu sous 
agitation ct la pression est abaissee dc manierc a atteindre I'ebullition du sirop a 
la temperature choisie. Cette agitation mecanique ou brassage du sirop est 
necessaire a l'homogeneisation du milieu et est realisee a Taidc d'un mobile 
d'agitation avamageusemcnt place en fond de cuve utilisec dans le procede de 
I'invention. A titre d' illustration, ce brassage pcut etre realise avec un 
melangeur-evaporateur, un cristaliiseur, un mciangeur-hom „ .;ieiscur, un 
melangeur-malaxeur ou tout autre cquipement adapte. 11 est important que ce 
brassage soil cnergique et que I'energie apportce au sirop soit controiee. En 
outre, pour le bon fonctionnement du procede, 1' installation doit pouvoir 
fonctionner sous pression reduite et temperature rcgulee, 

L'agitation vigoureuse avantageusement effectuee par battage et impact de 
la solution stimule la formation de germes ct un voile est observable apres un 
certain temps. 
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La concentration du sirop est conduite avcc un debit d'evaporation 
compris cntrc 20 et 30% par heure de la quantite d'eau initiate. L'evaporation 
est effectuee sous pression reduite, pression definie par la temperature du sirop 
pour obtenir l'ebullition du milieu a cettc temperature. 

Le systeme est maintenu dans cet ctat d'equilibre debit 
d'evaporation/pression/tcmperature jusqu'a un taux d'evaporation de 65% 
environ. 

Lc milieu dcvient alors tres pateux et, dans cette deuxieme etape, la 
vitesse d'agitation du mobile est abaissee a 190 m/mn (vitesse peripheriquc) et 
l'evaporation est poursuivic avec une pression decroissant progrcssivement pour 
maintenir une temperature constante jusqu'a obtention d'une poudre seche. 

Par rapport au procede I, lc procede II presente les differences suivantcs : 

. suppression de Tetape d) : "arret de l'evaporation ct maintien de 
l'agitation pendant un certain temps", 

. le procede II est avantageusement applique aux essais industriels. 

Les exempies presentes illustrenl I' application du procede d' invention 
permettant la fabrication de compositions de cristaux de sucrc ayant une taille 
moyenne comprise entre 80 et 150 /xm (Exempies 1 ct 2). Par aillcurs, un 
exemple decrit l'utilisation du procede pour l'obtention de cristaux de sucrc 
contenant un deuxieme compose, en V occurrence du caramel (Exemple 3). 

Les exempies 4 a 6 decrivent respectivement la preparation de glucose, de 
lactose et d'erythritol selon 1'invention. 

L'exemple 7 correspond a un essai industriel. 

La presente invention decrit une composition de sucrc microcristallin dont 
Touverturc moyenne est ccntree autour de 20 a 220 /xm, notammeni 20 a 
200 /xm. La distribution de la taille des cristaux autour de la valeur moyenne est 
de type gaussien, avec un CV compris entre 20% et 50% ou son indice 
d'uniformite est compris entre 1 et 5. Les cristaux, dc forme reguliere, ne sont 
pas des aggiomerats. Les cristaux ont urie densite elevee. Le produit est fluide et 
se dissous rapidement dans Teau. Les cristaux obtenus par cette methode ne 
demandent pas de tamisage particulier autre que Telimination des aggiomerats ct 
particules supcrieurs a 300 /xm represcntant moins de 10% de la composition. 
La poudre est obtenue avec un bon rendement ct une distribution de type 
gaussien ou prcscntant un indice d'uniformite compris entre 1 et 5. Comme le 
procede pour la fabrication dudit produit est tres bicn controle, il est possible 
d^btenir des cristaux de granulomere moyenne desiree en modifiant sculement 
certains parametres. Par consequent, la presente invention decrivant des 
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compositions dc sucre microcristallin dc diametre specifique entre 20 et 220 fxm 
et plus precisement entrc 80 et 150 /xm est bicn demontree. 

Le procede de la prescnte invention permet I'addition d' ingredients desires 
au sucre, I'ajout pouvant etre fait dans ie cadre du procede I, p referent iellement 
apres formation du voile et avant I' arret de I'evaporation, par exemple entre 
1'etape c) et I'etapc d). 

Dans le cadre du procede II, I'ajout peut etre fait au moment ou la 
sursaturation attcint une valeur comprise entre 1,0 et 1,3. 

On observe, dans ce cas, une co-cristallisation du sucre avec un autre 
ingredient. La presente invention decrit cgalcment le sucre microcristallin de 
granulomere moyennc souhaitee dope avec un ou des ingredients choisis. Une 
large gamme d' ingredients tels que les gommes, emulsifiants, produits 
chimiques pcuvent etre ajoutcs. Les cristaux de sucre scrvent dans ce cas de 
support pour des ingredients valorises, par exemple comme produits 
alimentaires ou pharmaceutiques, soit pour la couleur, soit pour Ic gout, ou pour 
toute autre propriete rechcrchcc. 

La prescnte invention decrit par consequent des compositions de 
microcristaux de sucre et d'autrcs ingredients. 

Le procede decrit dans la presente invention permet ('utilisation de 
conditions controlecs de temperature. Ainsi, i! est possible d'ajouter un second 
ingredient tliermoscnsiblc. Les composes thermosensibles pcuvent etre des 
vitamines, aminoacides, carotenoidcs, antibiotiques. 

Les cristaux obtenus par la presente invention om des formes regulicres et 
ne sont pas agglomercs, comme le montrc la figure 1. D'une maniere generale, 
et dans les exemples qui suivent, Touvcrture moyenne des cristaux est eentree 
autour d'une valeur bien determince et ceci n'est pas lc cas dans les procedes 
decrits par l'art anterieur. Les exemples suivants illustrent 1' invention et ne sont 
en aucun cas intcrpretes comme limitant le procede. 

Description des figures : 

La figure 1A represcnte une photographie d'une composition de sucre 
microcristallin de 80 /xm observee au microscope electronique au grossissement 
X50. 

La figure IB represente une photographie d'une composition de sucre 
microcristallin de 80 ixm observee au microscope electronique au grossissement 
X150. 
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La figure 1C reprcsente une photographic (Tune composition de sucre 
glace commercial obscrvec au microscope electronique au grossisscment X50. 

La figure ID rcpresente une photographic d'une composition de sucre 
glace commercial observee au microscope electronique au grossisscment X150. 

La figure 2 rcpresente la vitesse de dissolution de sucres dans l'cau pure a 
18°C. Le temps correspondant a la dissolution totale (cxprime en secondes) est 
porte sur I 1 axe des abscisses. Les differcnts sucres testes sont portes sur i'axe 
des ordonnees, ctant rappele que le sucre glace a une granulometrie de 80 a 
100 /xm, que la sur fine a une granulometrie de 200 a 250 fim et que les sucres 
de granulometrie respective de 150 ./xm et de 80 fim correspondent aux 
compositions de I 1 invention. 

La figure 3 rcpresente l'indice de coulabilite. 

Les produits pulverulcnts peuvent former des agglomerats dans les 
reservoirs de stockagc et tremies d'alimcntation. Le vidage de ces reservoirs et 
autres tremies est rendu difficile par cc phenomene, cntrainanHa formation de 
voiites (blocs de poudre rcstant accroches aux parois des tremies et au-dessus 
d'une cavite, ct formant des zones mortes), perturbant l'ecoulement de la poudre 
par simple gravite. II est alors necessaire d'utiliser tout dispositif mecanique 
pcrmettant de maintenir cettc poudre en melange homogene, en la stockant sous 
agitation ou en la soutirant de la tremie a I'aidc d'ccluscs rotatives ou de 
vibreurs. 

La difficulte a manipulcr un produit pulverulent est traduite par son indice 
de coulabilite qui pcut varier de 0 (produit a forte capacite d'agglomeration, 
mottant, collant) a 100 (produit extremement fluide de comportcmcnt prochc de 
celui d'un liquide). 

Les faibles indices necessitcnt un equipement special adapte a chaque cas, 
les forts indices ne posant pas de probleme particulier en stockage et 
manutention. 

La figure 4 reprcsente un schema de principe de l'appareillage utilise dans 
le cadre des exemples 1 a 7. 

L'appareillage utilise pcut etre constitue par un evaporateur melangeur 
constitue d'une enceinte (1) susceptible de fonctionncr sous pression reduite et 
temperature regulee. A cettc fin, cette enceinte comporte un fluide caloporteur. 
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(2), dont la prise d'cntree est par exempie en 2a et la prise de sortie en 2b, el est 
reiiee a une prise de vide (3). 

Le melange (ou brassage) du sirop de sucre au cours du precede est assure 
par un mobile d' agitation (4). 

Le battage par impact est effectue par cxemplc par un couteau emotteur 
telescopique (5). 

Exempie 1 : 

Preparation de sucre microcristallin d'ouverture moyenne 80 et de 
CV = 40%. 

Vingt kg de sucre sont mis en solution dans 6 kg d'eau a 80°C, 
temperature qui sera maintcnuc constante tout au long de la preparation. 

La vitesse de brassage est fixee a 245 m/min (vitesse periphcrique). 
L'evaporation du sirop est conduite jusqu'a une sursaturation d'une valeur 
comprise cntre 1,1 et 1,3 et avantageusement 1,2 et Taction de T emotteur 
(environ 1000 tours/mn) est effective des que la valeur dc la sursaturation 
determinee est atteinte. Le debit d'evaporation est maintenu a une valeur de 
1,5 1/h sous 250 mbars. 

Apres 15 mn dans ccs conditions, un voile blanc significatif de la 
nucleation apparait dans le milieu. Cet etat est maintenu pendant 40 mn. Taction 
de T emotteur pcrmettant de multiplier le nombre de germes en limitant leur 
croissance. 

L'evaporation et le battage sont stoppes pendant 10 minutes, pour laisser 
la place a une phase de croissance cristallinc regulicre. 

Dans la derniere etape, la vitesse d 'agitation du mobile de brassage est 
fixee a 190 m/mn (vitesse peripherique) et l'evaporation est poursuivie avec un 
debit croissant jusqu'a Tobtention d'une poudre seche. 

Durec globalc de T operation : 3 heures. 

La composition de T invention ainsi obtenue a les proprietes suivantcs : 

vitesse de dissolution : 7 sec. 

indicc de coulabilite : 81 

densite de la composition tassee : 0,97 

densite dc la composition non tassee : 0,83. 
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Exemplc 2 : 

Preparation de sucre microcristallin d'ouvcrmre moyennc 150 /xm et de 
CV = 30%. 

Vingt kg de sucre sont dissous dans 6 kg d'eau a 80°C, temperature qui 
sera maintenue constante tout au long de 1' operation. 

La vitcsse d'agitation du mobile de brassage est fixee a 135 m/mn (vitesse 
peripherique). L'evaporation du sirop est conduite jusqu'a une sursaturation 
d'une valeur comprise cntre 1,1 et 1,3 ct avantageusement 1,2 et Taction de 
Temotteur (environ 1000 tours/mn) est effective des que la valeur de ia 
sursaturation determince est attcinte. 

Le debit d'evaporation est maintcnu a une valeur de 1,5 1/h sous 
250 mbars. 

Apres 10 mn dans ccs conditions, un voile blanc significatif de la 
nucleation apparait dans le milieu. Cet ctat est maintcnu pendant 5 mn, puis 
l'evaporation et 1'emotteur sont stoppes pendant 15 minutes, favorisant la phase 
de croissance cristalline. 

Dans la deuxieme etapc, la vitcsse d'agitation du mobile de brassage est 
fixee a 135 m/mn (vitesse peripherique) et l'evaporation est poursuivic avec un 
debit croissant jusqu'a i'obtcntion d'unc poudrc scche. 

Duree globale de 1' operation : 5 heures. 

La composition de l'invention ainsi obtenue a les proprietes suivantes : 

vitesse de dissolution : 9 sec. 

indice de coulabilite : 82 

densite de la composition tassee : 1 ,00 

densite de la composition non tassee : 0,87. 

Exemple 3 : 

Preparation de sucre microcristallin d'ouverturc moyenne 150 /xm ct de 
CV = 30% contenant du caramel. 

Vingt kg de sucre sont dissous dans 6 kg d'eau a 80°C, temperature qui 
sera maintenue constante tout au long de 1' operation. 

La vitesse d'agitation du mobile de brassage est fixee a 135 m/mn (vitesse 
peripherique). L'evaporation du sirop est conduite jusqu'a une sursaturation 
d'unc valeur comprise entrc 1,1 et 1,3 et avantageusement 1,2 et Taction de 
Temotteur (environ 1000 tours/mn) est effective des que la valeur de la 
sursaturation dcterminee est atteinte. 

Le debit d'evaporation est maintenu a une valeur de 1,5 1/h sous 
250 mbars. 
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A cct instant, 400 g de caramel aromatique rcpresentant 2% de la masse 
totale de sucre sont dilues dans le milieu. 

Apres 5 minutes d'homogeneisation, Tevaporation et Temotteur sont 
stoppes pendant 15 minutes, favorisant la phase de croissance cristalline. 

Dans la derniere etape, la vitesse d'agitaiion du mobile de brassage est 
fixee a 135 m/mn (vitesse peripherique) et ['evaporation est poursuivie avec un 
debit croissant jusqu'a Tobtcntion d'unc poudre seche. 

Duree globale de Toperation : 5 heures. 

La composition de 1' invention ainsi obtcnue a les memes earactcristiques 
que la composition obtenue a Texemple 2. 

Exemple 4 : 

Preparation de glucose microcristaliin d'ouverture moyennc 75 /^m. 

Dix huit kg de glucose sont dissous dans 5,4 kg d'eau a 7()°C. 
temperature qui sera maintenue constante tout au long de T operation. 

La vitesse d'agitation du mobile de brassage est fixee a 245 m/mn (vitesse 
peripherique), 

L'evaporation du sirop est conduite jusqu'a une sursaturation d'une valeur 
comprise entrc 1,1 et 1 T 4 et avantagcusement de 1,3 et Taction de 1'cmottcur 
(environ 1000 tours/mn) est effective des que. la vaieur dc la sursaturation, 
determinee est attcintc. Lc debit d'evaporation est maintenu a une valeur 
moyennc de 1,5 l/h sous environ 180 mbars. 

Apres 100 mn dans ces conditions, un voile blanc significatif de la 
nuclcation apparait dans le milieu. Cet ctat est maintenu pendant 40 mn. Taction 
dc Tcmotteur permcttant de multiplier le nombre de gcrmes en limitam la 
croissance. 

L'cvaporation et le battage sont stoppes pendant 10 minutes, favorisant la 
phase de croissance cristalline. 

Dans la dcuxieme etape, la vitesse d'agitation du mobile est fixee a 
140 m/mn (vitesse peripherique) et Tevaporation est poursuivie avec un debit 
croissant jusqu'a obtention d'une poudre seche. 

Duree globale de Topcration : 4 heures. 

La composition de T invention ainsi obtenue a les proprietes suivantes : 

- indice de coulabilite : 60 

- densite de la composition tassce : 0,75 

- densite de la composition non tassee : 0,52. 
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Exemplc 5 : 

Preparation de lactose microcristallin d'ouvercure moyenne 50 /xm. 

Quinze kg de lactose sont dissous dans 20 kg d'eau a 72°C, temperature 
qui sera maintenue constante tout au long de I'operation. 

La vitesse d'agitation du mobile de brassage est fixee a 245 m/mn (vitesse 
pcripherique). 

L'evaporation du sirop est conduite jusqu'a une sursaturation d'une valeur 
comprise entre 1,1 ct 1,3 et avantagcusement de 1,1 ct Taction de l'emotteur 
(environ 1000 tours/mn) est effective des que la valeur de la sursaturation 
determince est atteinte. Le debit d'evaporation est maintenu a une valeur 
moyenne de 2,5 1/h sous environ 180 mbars. 

Apres 220 mn dans ces conditions, un voile blanc significatif de la 
nuclcation apparait dans 1c milieu. Ce ctat est maintenu pendant 40 mn, Taction 
de l'emotteur permettant de multiplier le nombre de germcs en limitant la 
. croissance. 

L'evaporation et le battage sont stoppes pendant 10 minutes, favorisant la 
phase de croissance cristallinc. 

Dans la deuxieme etapc, la vitesse d'agitation du mobile est fixee a 
140 m/mn (vitesse pcripherique) et l'evaporation est poursuivie avec un debit 
croissant jusqu'a obtention d'une poudre seche. 

Durce globale de T operation : 7 heures. 

La composition de T invention ainsi obtenue a les proprietcs suivantes : 

- vitesse de dissolution : non soluble dans les conditions de Tessai 

- indicc de coulabilite : 80 

- densite de la composition tassce : 0,93 

- densite de la composition non tassec : 0,83. 

Exemple 6 : 

Preparation d'erythritol microcristallin d'ouverture moyenne 220 /xm. 

Dix huit kg d'erythritol sont dissous dans 8 kg d'eau a 70°C, temperature 
qui sera maintenue constante tout au long de I'operation. 

La vitesse d'agitation du mobile de brassage est fixee a 245 m/mn (vitesse 
peripherique). 

L'evaporation du sirop est conduite jusqu'a une sursaturation d'une valeur 
comprise entre 1,1 et 1,3 et avantageuscment de 1,1 ct Taction dc l'emotteur 
(environ 1000 tours/mn) est effective des que la valeur dc la sursaturation 
determinec est atteinte. Le debit d'evaporation est maintenu a une valeur 
moyenne de 2,0 1/h sous environ 180 mbars. 
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Apres 40 mn dans ces conditions, un voile blanc significaiif de la 
nucleation apparait dans lc milieu. 

L'evaporation et lc battagc sont stoppes pendant 10 minutes, favorisant la 
phase de croissance cristalline. 

Dans la dcuxieme etape, la vitesse d'agitation du mobile est fixee a 
140 m/mn (vitesse peripheriquc) et l'evaporation est poursuivie avec un debit 
croissant jusqu'a obtention d'une poudrc seche. 

Duree globale de r operation : 3,5 heures. 

La composition de T invention ainsi obtenuc a les proprietes suivantes : 

- vitesse de dissolution : non soluble dans les conditions de I'cssai (trouble 
persistant) 

- indice de coulabilite : 83 

- densite dc la composition tassee : 0,92 

- densite de la composition non tassee : 0,90. 

Exemple 7 : 
Essai industriel. 

Preparation de saccharose microcristallin d'ouvcrturc moyenne 120 /im. 

Dans un melangeur Guedu de 1600 litres, 800 kg de saccharose sont 
dissous dans 310 kg d'eau a 62°C, temperature qui sera maintenue constante 
tout au long de 1' operation. 

La vitesse d'agitation du mobile dc brassage est fixee a 330 m/mn (vitesse 
peripherique). 

L'action dc rcmottcur (environ 1000 tours/mn) est effective des lc debut 
de l'evaporation et tout au long dc I' operation. La concentration du sirop est 
conduite avec un debit d'evaporation moyen de 20 a 30%/hcure. L'energie 
apportee au systeme (chauffage vapeur, double envcloppc) est regulee par la 
consigne de debit predetermine. 

L'evaporation est effectuce sous pression reduite, pression definie par la 
temperature du sirop pour obtenir Tebullition du milieu a cette temperature. 

Le systeme est maintenu dans cet etat d'equilibre, debit 
d'evaporation/pression/temperature jusqu'a un taux d'evaporation dc 65% 
environ. 

Le milieu devicnt alors tres pateux et, dans cette dcuxieme etape, la 
vitesse d' agitation du mobile est abaissec a 190 m/mn (vitesse peripheriquc) cl 
Tevaporation est poursuivie avec une pression decroissant progressivement pour 
maintcnir une temperature constante jusqu'a obtention d'une poudrc seche. 
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En fin de cycle, le produit est dccharge sans refroidisscment prcalable, les 
grugeons eventuellement presents dans la poudre sont elimines par passage 
rapide sur un tamis de 300 fim. Les cristaux obtenus ne mottent pas apres 
plusieurs jours de stockage a Pair ambiant. 

Durec globale de r operation : 6 heurcs. 

La composition de I' invention ainsi obtenue a les proprietes suivantes: 

- vitesse de dissolution : 8 sec. 

- indice de coulabilitc : 82 

- densitc de la composition tassee : 0,98 

- densite dc la composition non tassee : 0,84. 
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REVENDICATIONS 



PCT/FR96/01931 



1. Composition contenant des microcristaux de sucre caracterisee en cc 
que les cristaux sont essentiellement des monocristaux de forme geometrique 
rcguliere, nc prescntant pas dc brisure, homogencs les uns par rapport aux 
autres, et en ce que 

- la granulomere suit une distribution gaussienne dont la mediane est 
d'environ 20 /xm a environ 220 /un, notamment d'environ 20 jim a environ 
200 /xm, le coefficient de variation etant d'environ 20% a environ 50%, 
notamment d'environ 30% a 45%, ou d'environ 35% a 45%, ou d'environ 30% 
a 40% ou 

- la repartition granuiometriquc est caracterisee par un indice d'uniformite 
compris entre 1 et 5, notamment cntre 2.5 et 3.5. 

2. Composition scion la revendication 1, caracterisee en ce qu'ellc 
presente les proprietes suivantes : 

- sa vitcsse de dissolution est d'environ 5 a environ 10, notamment 
d'environ 7 a environ 9 secondes, dans les conditions suivantes : 10 g dc 
composition pour 100 ml d'eau pure demineralisec, a la temperature de 18°C, 

- elle est non mottante, 

- son indice de coulabilite est supericur a environ 80, ct varic d'environ 80 
a environ 85, notamment d'environ 81 a environ 82, mesure selon le test 
d'Hosakawa, tel que decrit dans IRON WORKS, LTD, Osaka, Japon, el 
lorsqu'il s'agit du glucose, l'indicc de coulabilite est d'environ 55 a environ 70, 

- la densite du produit tasse est d'environ 0,90 a environ 1,00, notamment 
d'environ 0,97 a environ 1,00, et la densite du produit non tasse est d'environ 
0,75 a environ 0,90, notamment d'environ 0,83 a environ 0,87, mesurees selon 
lc test d'Hosakawa, et lorsquc le susdit produit est du glucose, la densite du 
produit tassc est d'environ 0,70 a environ 0,90 et la densite du produit non tasse 
est d'environ 0,50 a environ 0,70. r 

3. Composition scion Tune des rcvendications 1 ou 2, caracterisee en ce 
qu'elle contient des ingredients additionnels, a raison d'environ 0% a environ 
10%, et avantageuscment a raison d'environ 5%, ces ingredients etant de fagon 
avantagcuse choisis parmi les composes thermosensibles, des composes ayant 
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dcs proprieics alimentaires ou pharmacologiques. ou des composes ayant un 
gout ou une couleur recherches. 

4. Composition selon Tune des rcvendications 1 a 3, susceptible d'etre 
obtenue par le procede comprenant les etapes suivantes : 

a) on prepare un sirop de saccharose concentre, d'environ 60 a environ 
97, notamment 75% en poids de matieres scches, 

b) on rcduit la pression qui passe de la pression atmospherique a une 
valeur d'environ 100 a environ 300 mbars, notamment d'environ 200 mbars, 
pour commencer a evaporer une partie de I'eau contenue dans lc sirop dc sucre. 
le taux d'evaporation etant d'environ 20%, 

c) on evapore une partie de I'eau contenue dans le sirop de sucre sous 
pression rcduite (environ 200 mbars) ct on brasse le sirop, notamment par 
agitation mecanique a une vitesse pcripherique d'environ 100 a environ 
350 m/mn, jusqu'a attcindre un coefficient de sursaturation de sucre compris 
entre 1,1 ct 1,3 et on provoquc la cristallisation par une agitation vigoureuse du 
sirop (en plus du brassage susmentionne), notamment par chocs mecaniques 
generes par battage par impact, dans cette zone de sursaturation, 

d) on effectue la suite de la cristallisation par arret de I'evaporation et de 
I'agitation vigoureuse (battage), et maintien d'une agitation reguliere (brassage) 
pendant le temps neccssaire a l'obtention des cristaux de taille souhaitee, et 
avantageusement pendant environ 5 mn a environ 20 mn, 

c) on reprend Tcvaporation (toujours avec brassage du milieu a une vitesse 
d'environ 100 a environ 350 m/mn) jusqu'a Tobtention.de cristaux contcnant 
moins de 1 %, notamment moins de 0,5% d'humidite, 

la temperature etant maintenuc a une valeur d'environ 70°C a environ 100°C, 
pendant toute la duree du procede, et la pression etant avantageusement 
maintenue a environ 200 mbars pendant les etapes c) a e). 

5. Composition scion Tune quelconque dcs rcvendications 1 a 3, 
susceptible d'etre obtenue par le procede comprenant les etapes suivantes : 

a) on prepare un sirop de sucre concentre d'environ 60% a environ 97%, 
notamment 75% en poids de matieres seches, 

b) on provoquc I'evaporation du sirop par reduction de la pression de 
manierc a atteindrc i'ebuilition de ce sirop a la temperature choisic, 

c) on brasse le sirop notamment par agitation mecanique a une vitesse 
peripherique d'environ 100 a environ 350 m/mn, notamment 200 a 350 m/mn, 
le coefficient de sursaturation du sirop etant compris entre 1 ct 1,3, notamment 
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1,1 et 1,3, ct on provoque la crisiallisation par unc agitation vigoureuse du sirop 
(en plus du brassage susmentionne), notammcnt par chocs mccaniques generes 
par battage par impact, dans cctte zone de sursaturation, 

d) on poursuit l'cvaporation dans les memes conditions dc temperature et 
dc pression que celles utilisees dans les etapes precedentes, jusqu'a obtention 
d'un milieu dont les cristaux constituent la phase majoritairc (supericur a 
environ 50%, et notamment superieur a environ 70% par rapport au milieu), 
la vitessc d'agitation etant rcduitc d'environ 50 a environ 200 m/mn, la 
temperature etant maintenue constante par rapport aux etapes precedentes, 1c 
battage etant maintenu jusqu'a obtention d'un produit sec compose de cristaux 
dc taillc souhaitee contenant moins de 1%, notammcnt moins dc 0,5% 
d'humidite, 

la temperature etant ajustee et maintenue a une valeur constante dans la gamme 
allant d'environ 40°C a environ 100°C, notammcnt d'environ 70°C a environ 
100°C, pendant toute la duree des etapes. 

6. Procede de preparation d'une composition selon Tune quelconque des 
revendications 1 a 4, caracterise par les etapes suivantes : 

a) on prepare un sirop de saccharose- concentre, d'environ 60 a environ 
97, notamment 75% en poids de matieres seches, 

b) on reduit la pression qui passe de la pression atmospheriquc a une 
valeur d'environ 100 a environ 300 mbars, notamment d'environ 200 mbars, 
pour commencer a evaporer une partie de l'eau contenuc dans le sirop de sucre, 
le taux d'evaporation etant d'environ 20%, 

c) on evapore une partie de Teau contenuc dans le sirop de sucre sous 
pression reduitc (environ 200 mbars) ct on brasse le sirop, notamment par 
agitation mecanique a une vitesse periphcrique d'environ 100 a environ 
350 m/mn, jusqu'a atteindre un coefficient de sursaturation de sucre compris 
cntre 1,1 et 1,3 et on provoque la cristallisation par unc agitation vigoureuse du 
sirop (en plus du brassage susmentionne), notamment par chocs mccaniques 
generes par battage par impact, dans cette zone de sursaturation, 

d) on effectue la suite de la cristallisation par arret dc I' evaporation et de 
l'agitation vigoureuse (battage), et maintien d'une agitation reguiiere (brassage) 
pendant le temps necessairc a Tobtcntion des cristaux de taille souhaitee, et 
avantageusement pendant environ 5 mn a environ 20 mn, 

e) on reprend 1 'evaporation (toujours avee brassage du milieu a une vitesse 
d'environ 100 a environ 350 m/mn) jusqu'a 1'obtention de cristaux contenant 
moins de 1%, notammcnt moins de 0,5% d'humidite, 
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la temperature etant maintenue a une valeur d'environ 70°C a environ 100°C, 
pendant toute la duree du procede, ct la pression etant avantageusement 
maintenue a environ 200 mbars pendant les etapes c) a e). 

7. Procede de preparation d'une composition selon Tune quelconque des 
revendications 1 a 3 et 5, caracterise par les etapes suivantes : 

a) on prepare un sirop de Sucre concentre d'environ 60% a environ 97%, 
notammcnt 75% en poids de matieres scches, 

b) on pro.voque l'evaporation du sirop par reduction de la pression de 
manicrc a atteindre r ebullition de ce sirop a la temperature choisie, 

c) on brasse le sirop notamment par agitation mecanique a une vitesse 
peripherique d'environ 100 a environ 350 m/mn, notamment 200 a 350 m/mn, 
le coefficient de sursaturation du sirop etant compris entrc 1 et 1,3, notamment 
1,1 et 1,3, et on provoque la cristallisation par une agitation vigoureusc du sirop 
(en plus du brassage susmentionne), notamment par chocs mecaniques generes 
par battage par impact, dans cette zei.e de sursaairation, 

d) on poursuit I'evaporation dans les memes conditions dc temperature et 
de pression que cclles utilisees dans les etapes precedentcs, jusqu'a obtention 
d'un milieu dont les cristaux constituent la phase majoritaire (superieur a 
environ 50%, et notammcnt superieur a environ 70% par rapport au milieu), 

la vitesse d'agitation etant rcduitc d'environ 50 a environ 200 m/mn, la 
temperature etant maintenue constante par rapport aux etapes precedentes, le 
battage etant maintenu jusqu'a obtention d'un produit sec compose dc cristaux 
de taille souhaitee contenant moins de 1%, notammcnt moins de 0,5% 
d'humidite, 

la temperature etant ajustee et maintenue a une valeur constante dans la gamme 
allant d'environ 40°C a environ 100°C, notamment d'environ 70°C a environ 
100°C, pendant toute la duree des etapes. 
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*Y" document particulierement pertinent; 1' invention revendiquee 
ne peut etre considcree comme impliquant une activite inventive 
lorsquc le document est associe a un ou plusieurs autres 
documents de meme nature, cette combinaison etant evidente 
pour une personne du metier 

'&' document qui fait parte de la meme famillc dc brevets 



Date a laquelle la recherche Internationale a ete effechvement achevee 



21 Avril 1997 



. Date d' ex podia on du present rapport de recherche Internationale 

16.05.97 



Nom et adrcsse postale de 1' administration chargee de la recherche Internationale 
Office Europeen des Brevets, P.B. 581 B Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. ( + 31-70) 340-2040, Tx. 3! 651 epo nl. 
Fax: ( + 31-70) 340-3016 



Fonctionnaire autonse 



Van Moer, A 
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RAPPORT DE RECHERCHE INTERNATIONALE 



Jemande Internationale No 

PCT/FR 96/01931 



C(suite) IXJCUMENTSCONSIDRRKS COM Ml* I'KRTINENTS 



Categoric " Identification dcs document cites, avcc, le cu tcheant, 1'indicaQon d« passages pertinent* 



no. des rcvendi cations visees 



A 
A 



US 3 194 682 A (D.E.TIPPENS ET At.) 13 

Juillet 1965 

cite dans la demande 

voir revendi cations 

US 3 365 331 A (M.D.MILLER ET AL.) 23 

Janvier 1968 

cite dans la demande 

voir revendications 

EP 0 052 413 A (AMSTAR) 26 Mai 1982 
cite dans la demande 
voir revendications 

DE 19 10 752 A (WHITING) 6 Novembre 1969 
voir revendications 

EP 0 039 123 A (TATE 6 LYLE) 4 Novembre 
1981 

voir revendications; exemples 

WO 91 11179 A (NATIONAL RESEARCH 
DEVELOPMENT) 8 Aout 1991 
voir revendications 
voir page 3, ligne 3-14 



1-7 

1-7 

1-7 
1-7 

1-3,5,7 
1-3 
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RAPPORT DE RECHERCHE INTERNATIONALE 



Demande international n* 

PCT/FR 96/01931 



Cadre I Observations - lorsqu'il a etc cstime que ccrtaincs rcvcndi cations nc pouvaicnt pas faire I'objet d'une recherche 
(suite du point I dc la premiere feuille) 

Conformcmcni a Panicle I7.2)a). ccrtaincs rc venditions n'oni pas fait Tobjct d une recherche pour les motifs suivants: 



1. I .cs rcvendications n 01 

sc rapponcnt a un objcl a 1'cgard duqucl l administralion n'est pas tcnuc dc proccder a Ja recherche, a savoir: 



2. j X I Les rcvcndicaiions n 01 1,2,3,5,7 , 

1 sc rapponcnt a des parties dc la demande intcrnationalc qui ne remplissent pas suffisammcnt les conditions prcscntcs pour 

qu une recherche significative puisse cue cffcctuce, en particulier: 

Une recherche complete portant sur les n rnono-,di- et oligosaccharides, 
alnsi que les polyols obtenus par reduction de ceux-cl' 1 , a1ns1 quMls 
sont definis page 3, Hgne 16 et 17 de la description, est materiel lenient 
Impossible. 

j. I I. cs rcvendications n 01 . 

sont des revendications dependants et ne sont pas rcdigecs conformcmcni aux disposiuons dc la deuxicmc et dc la 

uoisicmc phrases de la regie n.4.a). 

Cadre II Observations - lorsqu'il y a absence d'unitc dc I'invention (suite du point 2 de la premiere feuilJc) 



I/adminisiraLion chargee dc la recherche Internationale a trouvc plusicurs inventions dans ia demande Internationale, a savoir: 



! . j 1 Cummc toutcs les taxes addiiionncllcs ont etc payees dans les dclais par lc deposant. Ic present rappori dc recherche 
iniernauonaie pone sur touics les rcvcndicaiions pouvant faire lohjct d une recherche 

Comme loutcs les rcchcrchcs poriant sur les rcvcndicaiions qui sy pretaicnt ont pu ctrc cffcctuccs sans effort particulier 
jusufiani une taxe additionnelle, ladminisualion n a sotlicitc le paicmcnt d'aucunc laxc dc ccilc nature. 

3. I Comme une panic sculcmcnl des taxes addiiionncllcs demandees a ele payee dans les dclais par Ic deposant, Ic present 

rapport dc recherche Internationale nc pone que sur les revendications pour lesqucllcs les taxes ont eic payees, a savoir 

les rcvcndicaiions n°*: 



4. Aucunc taxc additionnelle demandec n'a eic payee dans les dclais par le deposant. En consequence, Ic present rapport 

I 1 dc recherche internaiionaic nc portc que sur I'invention mcnuonnce en premier lieu dans les revendications; cllc est 

couvcrtcs par les rcvendications n 01 : 



Remarque quant a la reserve Ixs taxes addiiionncllcs ciaicnt accompagnecs d une reserve dc ia part du deposant. 

j j Le paiemcm des taxes addiiionncllcs n'ctait assorti d'aucunc reserve. 



Formulairc PCT.ISA.2I0 (suite dc la premiere feuille (I)) (Juillct 1992) 



RAPPORT DE RECHERCHE INTERNATIONALE 

Oemande Internationale No. PCT/FR 96/ 01931 



SUITE OES RENSEIGNEMENTS INDIQUES SUR PCT/tSA/210 

La recherche a done porte sur les "sucres" clt^s dans les exemples: 
saccharose, glucose, lactose et erythrltol. 



RAPPORT DE RECHERCHE INTERNATIONALE 

Renscignemenw reus If aux membres de families de brevets 


Dcmaiufc Inlet 

PCT/FR 


-Rationale No 

j\> f U 1-7 J 1 1 


Document brevet cite 
au rapport dc recherche 


Date de 
publication 


Membrc(s) de la 
familic de brcvct(s) 


Date de 
publication 


OE 3842751 A 


05-07-90 


AUCUN 







FR 2669511 A 



29-05-92 



BE 
DE 
IT 
LU 
NL 



1006586 
4138869 
1252719 
88036 
9101950 



18-10-94 
04-06-92 
26-06-95 
01-06-92 
16-06-92 



EP 52919 



02-06-82 



US 4338350 A 
CA 1154628 A 
JP 1337633 C 
JP 57122759 A 
JP 60056478 B 



06-07-82 
04-10-83 

29- 09-86 

30- 07-82 
10-12-85 



FR 2244411 A 



18-04-75 



US 


3843822 


A 


22-10-74 


us 


3898347 


A 


05-08-75 


AR 


219041 


A 


31-07-80 


AU 


6276073 


A 


22-05-75 


CA 


1012967 


A 


28-06-77 


CH 


588219 


A 


31-05-77 


DE 


2359250 


A 


03-04-75 


GB 


1446929 


A 


18-08-76 


JP 


50058270 


A 


21-05-75 


NL 


7316325 


A 


26-03-75 


AR 


221316 


A 


30-01-81 


AU 


7027074 


A 


08-01-76 


CA 


980170 


A 


23-12-75 


DE 


2430103 


A 


23-01-75 


FR 


2235650 


A 


31-01-75 


JP 


1106521 


C 


30-07-82 


JP 


50036670 


A 


05-04-75 


JP 


56050553 


B 


30-11-81 


NL 


7408662 


A 


06-01-75 



US 3194682 


A 


13-07-65 


AUCUN 




US 3365331 


A 


23-01-68 


FR 1559088 A 
GB 1163694 A 


07-03-69 
10-09-69 


EP 52413 


A 


26-05-82 


US 4362757 A 


07-12-82 
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RAPPORT DE RECHERCHE INTERNATIONALE 

Renseipiements rc uQfc aux membrcs de families de brevets 



Demandc Internationale No 

PCT/FR 96/01931 



Document brevet cite 


Date de 


Membre(s) dc ta 


Date dc 


au rapport dc recherche 


publication 


famillc de brevct(s) 


publication 


EP 52413 A 


CA 


1154627 A 


04-10-83 




JP 


1337632 C 


29-09-86 




JP 57138400 A 


26-08-82 




JP 60056477 B 


10-12-85 


DE 1910752 A 


06-11-69 


FR 


2004494 A 


OQ 1 1 CO 




GB 


1268563 A 


on 70 




NL 


6904428 A 


OA nn co 
24-09-69 




US 


3503803 A 


31-03-/0 


EP 39123 A 


• 04-11-81 


AT 


9716 T 


15-10-84 




CA 


1171853 A 


31-07-84 




GB 


2070015 A,B 


AO aa 01 

03-09-81 




OP 


1397479 C 


O/l AO O "7 

24-08-8/ 




JP 56137900 A 


OO 1 A Ol 

28-10-81 




JP 61052680 B 


1/1 11 oc 

14-11-86 




US 


4342603 A 


03-08-82 


WO 9111179 A 


08-08-91 


AU 


635616 B 


OC AO AO 

25-03-93 




AU 


7155991 A 


O 1 A O t\ 1 

21-08-91 




CA 


2049302 A 


OF A1 A 1 

25-07-91 




DE 


69100792 D 


01 A1 OA 




DE 


69100792 T 


14-04-94 




EP 


0464171 A 


08-01-92 




GB 


2240337 A,B 


31-07-91 ! 




JP 


4504427 T 


06-08-92 




US 


5254330 A 


19-10-93 




US 


5376386 A 


27-12-94 
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PATENT COOPERATION TREATY 



v v . * . . ^. - 



Tnternational preliminary examining authority 



To: 



HENRY; Thomas Q. 

WOODAED , EMHARDT, NAUGHTON, 

MORIARTY & McNETT 

Bank One Center/Tower, Suite 3700 
111 Monument Circle 
Indianapolis, Indiana 46204 
ETATS-UNIS D'AMERIQUE 



PCT 



RECEIVED 

FEB 1 4 2001 



Wbodard. Emhardt Naughloo, 
Mwterty&McNott 



NOTIFICATION OF RECEIPT 
OF DEMAND BY COMPETENT INTERNATIONAL 
PRELIMINARY EXAMINING AUTHORITY 

(PCT Rules 59.3(e) and 61.1(b), first sentence 
and Administrative Instructions, Section 601(a)) 



Date of mailing 
(dayjmonthfyear) 



0 8. 02. 01 



Applicant's or agent's file reference 
7040339LLY54 



IMPORTANT NOTIFICATION 



International application No. 
PCT/ US 00/ 16140 



International filing date (dayjmonthfyear) 
12/06/2000 



Priority date (day (month/year) 
11/06/1999 



Applicant 

ELI LILLY AND COMPANY et al. 



The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the 
date of receipt of the demand for international preliminary examination of the international application: 

10/01/2001 



This date of receipt is: 

the actual date of receipt of the demand by this Authority (Rule 61.1(b)). 
| | the actual date of receipt of the demand on behalf of this Authority (Rule 59.3(e)). 



□ 



I I the date on which this Authority has, in response to the invitation to correct defects in the demand 
— (Form PCT/IPEA/404), received the required corrections. 

ATTENTION: That date of receipt is AFTER the expiration of 19 months from the priority date. Consequently .the 
decuon(s) made in the demand does (do) not have the effect of postponing the entry into the national phase until 30 
S oml priority date (or later in some Offices) (Article 39(1)) Therefore, the acts .for en^y into the » ngg* 
phase must be performed within 20 months from the priority date (or later in some Otfices) (Arucle 22). For oetau,, 
the PCT Applicant's Guide, V olume II. 



|~| (if applicable) This notification confirms the information given by telephone, facsimile transmission or in person 



4. Only where paragraph 3 applies, a copy of this notification has been sent to the International Bureau. 




Name and mailing address of the I PEA/ 



European Patent Office 
Will D -80298 Munich 

Q))J Tel. ( + 49-89) 2399-0, Tx: 523656 epmu d 
. Fax: ( + 49-89) 2399-4465 




Authorized officer 

CHAVONAND F H 

Tel. ( + 49-89) 2399-2390 



Form PCT/ 1 PEA/402 (July 1998) P20452 (05/02/2001) 



Pm i ENT COOPERATION TREATS 



From the INTERNATIONAL SEARCHING AUTHORITY 



PCT 



RECEIVED 

OEC2O 2000 

Woo«3arcl. cmhara«.. ."jaugncon. 



To: 

WOODARD, EMHARDT, NAUGHTON, 
MORIARTY- & McNETT 
Attn. HENRY, Thomas 

Bank One Center/Tower, suite 3700 j 
111 Monument Circle 
INDIANAPOLIS, INDIANA 46204 
UNITED STATES OF AMERICA 


NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 

(PCT Rule 44.1) 


Date of mailing 

(day/month/year) 2/2000 i 


Applicant's or agents file reference 

7040339LLY54 


FOR FURTHER ACTION See paragraphs 1 and 4 below 


International application No. 

PCT/US 00/16140 


International filing date 
(day/monttyear) 12/06/2000 


Applicant . 

ELI LILLY AND COMPANY j ENTERED 

3^5 ■ ol — i 1 



1 . The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 

International Search Report; however, for more details, see the notes on the accompanying sheet- 
Where? Directly to the International Bureau of WIPO 

34, chemin des Colombettes 

121 1 Geneva 20, Switzerland 

Fascimile No.: (41-22) 740.14.35 

For more detailed instructions, see the notes on the accompanying sheet. 

2. I — I The applicant is hereby notified that no International Search Report will be established and that the declaration under 
' — ' Article 17(2)(a) to that effect is transmitted herewith. 

3. Q With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

|~| no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90o*s.1 and 90o/s.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or in a later election within 19 months from the 





Name and mailing address of the International Searching Authority 
European Patent Office, P.B. 5818 Patentlaan 2 
J?A NL-2280 HV Rijswijk 
GW/ Tel. (+31-70) 340-2040. Tx. 31 651 epo nl, 


Authorized officer 

Catherine Humbert 



Form PCT/ISA/220 (July 1998) 




NOTES TO FORM PCT/ISA/220 



These Notes are intended to give the basic instructions concerning the filing of amendments under article 1 9. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of W1PO. 

In these Notes, "Article", "Rule*, and 'Section" refer to theprovisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since ail parts of the international application (claims, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international pbultcation. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the International application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, ail parts of the international application may be amended under Article 28 
or, where applicable, Article 41 . 



When? Within 2 months from the date of transmittal of the international search report or 1 6 months from the priority 

date, whichever time limit expires later, rt should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the Internationa) Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1). 



Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been An filed, see below. 



How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In aH cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language In which the International application is to be published. 



What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 1 9(1)* (see below, under "Statement under Article 19(1)"). 

The letter must be In English or French, at the choice of the applicant However, If the language of the 
International application is English, the letter must be In English; M the language of the international application 
is French, the letter must be In French. 



Notes to Form PCT/ISA/220 (first sheet) (January 1 994) 
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NOTES TO FORM PCT/ISA/220 (c ntlnued) 



The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, inclcate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped) .whether 

(i) the claim is unchanged; 

(H) the claim is cancelled; 

(iii) the claim is new; 

(rv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as filed. 



The following examples Illustrate the manner in which amendments must be explained In the 
accompanying letter: 

1 . [Where originally there were 48 claims and after amendment of some claims there are 51 J: 

•O aims 1 to 29, 31 , 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 1 5 claims and after amendment of all claims there are 11 J: 
"Claims 1 to 15 replaced by amended claims 1 to 1 1 ." 

3. [Where originally there were 1 4 claims and the amendments consist in cancelling some claims and in adding 
new claims]: 

"Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or 
"Claims 7 to 1 3 cancelled; new claims 1 5, 16 and 1 7 added; all other claims unchanged." 

4. [Where various kinds of amendments are made): 

"Claims 1-10 unchanged; claims 1 1 to 1 3, 1 8 and 1 9 cancelled; claims 1 4, 1 5 and 1 6 replaced by amended 
claim 1 4; claim 1 7 subdivided into amended claims 1 5, 1 6 and 1 7; new claims 20 and 21 added." 



"Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 

The statement will be published with the international application and the amended claims. 
It must be In the language In which the International apppttcatlon Is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the cffferences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 1 9(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 



Consequence If a demand for international preliminary examination has already been filed 

If, at the time of filing any amendments under Article 1 9, a demand for international preliminary examination 
has already been submitted, the applicant must preferably, at the same time of filing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (see Rule 62.2(a), first sentence) 



Consequence with regard to translation of the International application for entry Into the national phase 

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or. 
in addition to, the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 



Notes to Form PCT/ISA/220 (second sheet) (January 1994) 
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Pa i ENT COOPERATION TREATY 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 
7040339LLY54 


FOR FURTHER see Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/US 00/16140 


International filing date (day/month/year) 

12/06/2000 


(Earliest) Priority Date (day/month/year) 

11/06/1999 I 


Applicant 

ELI LILLY AND COMPANY 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 4 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 
| ] contained in the international application in written form. 

filed together with the international application in computer readable form. 



□ 
□ 
□ 
□ 

□ 



furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2. 
3. 



PC] Certain claims were found unsearchable (See Box I). 
["] Unity of invention is lacking (see Box II). 



4. With regard to the title, 

|X| the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[X] the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority, 

The figure of the drawings to be published with the abstract is Figure No. 2 



[T| as suggested by the applicant. Q None of the figures. 

[ ] because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 



Form PCT/ISA/210 (first sheet) (July 1998) 



"IONAL SEARCH REPORT 



[ PC 



>nal Application No 

PCT/US 00/16140 



A. CLASSIFICATION OF SUBJECT MATTER , 

IPC 7 A61K9/16 A61K9/14 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

WPI Data, PAJ, CHEM ABS Data 



Category * 


Citation of document, with indication, where appropriate, ot the relevant passages 


Relevant to claim No. 


X 


WO 97 21838 A (ERIDANIA BEGHIN-SAY.FR) 
19 June 1997 (1997-06-19) 
cl aims 

page 10, line 3 - line 18 


1,7,10, 
12-14 


A 


EP 0 119 480 A (BASF) 
26 September 1984 (1984-09-26) 
claims 


1-14 


A 


EP 0 314 469 A (FUJITSU LTD. , JP) 
3 May 1989 (1989-05-03) 
cl aims 


1-14 


A 


EP 0 435 450 A (ICI AMERICAS) 
3 July 1991 (1991-07-03) 
cited in the application 
cl aims 

-/-- 


1-14 



m 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



° Special categories of cited documents : 



•A" document defining the general state of the art which is not 

considered to be of particular relevance 
*E* earlier document but published on or after the international 

filing date 

*L* document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

*P* document published prior to the international filing date but 
later than the priority dale claimed 



•T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

•X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken atone 

•Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

'&' document member of the same patent family 



Date of the actual completion of the international search 

6 December 2000 


Dale of mailing of the international search report 

13/12/2000 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patent laan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 

Scarponl , U 
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C.(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



GB 2 160 100 A (SAND0Z) 
18 December 1985 (1985-12-18) 
claims 

EP 0 629 393 A (ICI AMERICAS) 
21 December 1994 (1994-12-21) 
claims 
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INTERNATIONAL SEARCH REPORT 



ln*...iational application No. 
PCT/US 00/16140 



Box I Obs rvati ns wher certain claims w re f und unsearchable (Continuati n f item 1 of first sh et) 



This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. |xl Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 10 are directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged effects of the 
compound/compos i t i on . 

2. Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 

an extent that no meaningful International Search can be carried out, specifically: 



3. I Claims Nos.: 

— because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
I — ' searchable claims. 



2. [^] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this 
1 — ' covers only those claims for which fees were paid, specifically claims Nos.: 



International Search Report 



4. f~~] No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
— restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark n Protest Th additional search fe s were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 
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x onal Application No 
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Patent document 




Publication 
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r^uutiudiion ! 


cited in search report 




date 




member(s) 




date 


WO 9721838 


A 


19-06-1997 


FR 


2742164 


A 


13-06-1997 






AU 


707137 


B 


01-07-1999 






AU 


1100597 


A 


03-07-1997 






BR 


9611990 


A 


30-03-1999 






CA 


2238826 


A 


19-06-1997 






EP 


0870064 


A 


14-10-1998 






HU 


9903740 


A 


28-03-2000 






JP 


2000501609 


T 


15-02-2000 






US 


6015466 


A 


18-01-2000 


EP 119480 


A 


26-09-1984 


DE 


3306250 


A 


23-08-1984 






AT 


40291 


T 


15-02-1989 






AU 


561079 


B 


30-04-1987 






AU 


2484384 


A 


30-08-1984 






CA 


1220421 


A 


14-04-1987 






DE 


3476337 


D 


02-03-1989 






ES 


529959 


D 


16-04-1985 






ES 


8504452 


A 


16-07-1985 






IL 


71018 


A 


30-01-1987 






JP 


1856746 


C 


07-07-1994 






JP 


5073727 


B 


15-10-1993 






JP 


59182290 


A 


17-10-1984 






PT 


78146 


A,B 


01-03-1984 






US 


4632843 


A 


30-12-1986 






ZA 


8401287 


A 


31-10-1984 




EP 314469 


A 


03-05-1989 


JP 


2018373 


A 


22-01-1990 






JP 


1111798 


A 


28-04-1989 






JP 


2602850 


B 


23-04-1997 






JP 


1111799 


A 


28-04-1989 






JP 


2650274 

b» «rf w 4_ / ■ 


B 


03-09-1997 






DE 


3882011 


A 


29-07-1993 






DE 


3882011 


T 


30-09-1993 






US 


4990216 


A 


05-02-1991 






US 


5126115 


A 


30-06-1992 


EP 435450 


A 


03-07-1991 


US 


5075291 


A 


24-12-1991 






AT 


112676 


T 


15-10-1994 






AU 


638074 


B 


17-06-1993 






AU 


6676990 


A 


30-05-1991 






CA 


2030670 


A 


23-05-1991 






DE 


69013314 


D 


17-11-1994 






DE 


69013314 


T 


16-02-1995 






ES 


2065499 


T 


16-02-1995 






FI 


905781 


A,B, 


23-05-1991 






JP 


3209336 


A 


12-09-1991 






NO 


905075 


A 


23-05-1991 






PT 


95964 


A 


15-10-1991 






ZA 


9009313 


A 


30-10-1991 


GB 2160100 


A 


18-12-1985 


AT 


391806 


B 


10-12-1990 






AT 


174885 A 


15-06-1990 






AU 


587190 


B 


10-08-1989 






AU 


4348685 


A 


19-12-1985 






AU 


4454389 


A 


22-03-1990 






BE 


902626 


A 


10-12-1985 






CA 


1264441 


A 


16-01-1990 






CY 


1635 


A 


06-11-1992 
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Publication 
date 



al Application No 

PCT/US 00/16140 



Patent family 
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Publication 
date 



DE 


3520184 


A 


19-12-1985 


DK 


264785 


A 


15-12-1985 


ES 


544075 


D 


01-01-1987 


ES 


8702141 


A 


16-03-1987 


FR 


2565822 


A 


20-12-1985 


GB 


2196851 


A,B 


11-05-1988 


GB 


2196852 


A,B 


11-05-1988 


GR 


851430 


A 


25-11-1985 


HK 


25192 


A 


10-04-1992 


HU 


40918 


A,B 


30-03-1987 


IE 


58834 


B 


17-11-1993 


IT 


1200080 


B 


05-01-1989 


JP 


61010507 


A 


18-01-1986 


LU 


85946 


A 


24-01-1986 


NL 


8501578 


A 


02-01-1986 


NZ 


212390 


A 


25-02-1992 


NZ 


229059 


A 


25-02-1992 


NZ 


233954 


A 


25-02-1992 


PT 


80635 


A,B 


01-07-1985 


SE 


504583 


C 


10-03-1997 


SE 


8502950 


A 


15-12-1985 


SG 


15492 


G 


16-04-1992 


ZA 


8504520 


A 


25-02-1987 


AU 


6455594 


A 


22-12-1994 


JP 


7031408 
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03-02-1995 


NO 


942256 
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19-12-1994 



GB 2160100 



EP 629393 



21-12-1994 
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PATENT COOPERATION 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



RECSVED 



To: 

HENRY, Thomas Q. 

WOODARD, EMHARDT, NAUGHTON, 

MORIARTY & McNETT 

Bank One Center/Tower, Suite 3700 

111 Monument Circle 

Indianapolis, Indiana 46204 

ETATS-UNIS D'AMERIQUE 


PCT 0CT 0 1 2001 

WOedart. Sflisartl. NsitfJtan. 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71 1} 

yi i i iuiw * i . i i 


Date of mailing 

(day/month/year) 1 8.09.2001 


Applicant's or agent's file reference 
7040339LLY54 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US00/16140 


International filing date (day/month/year) 
12/06/2000 


Priority date (day/month/year) 
11/06/1999 


Applicant 

ELI LILLY AND COMPANY et al. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within .30. months from the priority date (orJatecin.some Offices) (Article.. 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the I PEA/ 

European Patent Office 

D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Hutterer, G 

Tel.449 89 2399-8066 




Form PCT/IPEA/416 (July 1992) 
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PATENT COOPERATION TREATY 

PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
7040339LLY54 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/US00/16140 


12/06/2000 


11/06/1999 


International Patent Classification (IPC) or national classification and IPC 
A61K9/16 


Applicant 






ELI LILLY AND COMPANY et al. 









1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 
Priority 



I 




II 


□ 


III 




IV 


□ 


V 


□ 


VI 


□ 


VII 


□ 


VIII 


□ 



Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 
10/01/2001 


Date of completion of this report 
18.09.2001 


Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
/ml D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 


Authorized officer 

Uhl,M I J) I 
Telephone No. +49 89 2399 8654 X^o^/ 



Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/US00/16140 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally fifed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 -70 as originally filed 



Claims, No.: 

1-14 

Drawings, sheets: 

1/2-2/2 



as originally filed 



as originally filed 



2. With regard to the language, ail the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination. was.carried:out on.the basis oUhe_sequence listing: ' ; 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/US00/1 61 40 



□ the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
El claims Nos. 1-14. 



because: 

EJ the said international application, or the said claims Nos. 1-14 relate to the following subject matter which 
does not require an international preliminary examination (specify): 
see separate sheet 

H the description, claims or drawings (indicate particular elements below) or said claims Nos. 1-14 are so 
unclear that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 



□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/US00/1 61 40 

EXAMINATION REPORT - SEPARATE SHEET 



R Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Subject matter of claims 1-14 can not be evaluated because the feature "in a growth- 
specific orientation" is not clear, not even in the light of dependent claims nor in the 
description. The only reference in the description is p.1 1, 2nd paragraph. Here, it is 
described to refer to the fact that API molecules are "included primarily at certain faces 
of the crystal matrix ". Then, determination methods are described. However no 
technical teaching is given how to get there. The 4 examples do not give any guidance, 
because no indication at all is given, what controls this obscure parameter. 
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OCT 23 



From the INTERNATIONAL BUREAU 



PCT 

Wood.rd. JmiMi, dt . „ 3u( , ht0n 
Monarty 4 McNeti 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 41 1 ) 



To: 



HENRY, Thomas, Q. 
Woodard, Emhardt, Naughton, 
Moriarty & McNett 
Bank One Center/Tower 
Suite 3700, 1 1 1 Monument Circle 
Indianapolis, IN 46204 



Date of mailing (day/month/year) 
09 October 2000 (09. 1 0.00) 


■1 J •' 


Applicant's or agent's file reference 
7040339LLY54 


IMPORTANT NOTIFICATION 

a .. •- 


International application No. 
PCT/US00/16140 


International filing date (day/month/year) 
12 June 2000 (12.06.00) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 

11 June 1999(11.06.99) 


Applicant 

ELI LILLY AND COMPANY et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearinq next to a date of receipt or by the letters M NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 1 7.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk^*) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR W appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority g^te 



Priority application No. 



11 June 1999 (11.06.99) 60/138,912 



Country or regional Office 
pr PQT receiving Office 

US 



Date of receipt 
of priority document 

19 July 2000(19.07.00) 





Authorized officer 




Th International Bureau fWlPO 




34, ch mindesCol mbettes 


Carlos Naranjo 


w 


1211 Geneva 20, Swta rland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/304 (July 1998) 




003571091 



RECEIVED 

MAR 2 1 2001 




Stent cooperation tri 

From the INTERNATIONAL BUREAU 



PCT 



Moriarty&McNBtt 



INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 



Date of mailing (day/month/year) 
02 March 2001 (02.03.01) 



To: 



HENRY, Thomas, Q. 
Woodard, Emhardt, Naughton, 
Moriarty & McNett 
Bank One Center/Tower 
Suite 3700, 1 1 1 Monument Circle 
Indianapolis, IN 46204 
ETATS-UNIS D'AMERIQUE 



-yf - 



Applicant's or agent* s file reference 
7040339LLY54 


IMPORTANT INFORMATION ^Vv 


International application No. 
PCT/US00/16140 


International filing date (day/month/year) 
12 June 2000(12.06.00) 


Priority date (day/month/year) 
11 June 1999 (11 #6.99) 


Applicant • • . * '". 
ELI LILLY AND COMPANY et al ' ' C *• 



1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

AP :GH,GM,KE^S,MW,MZ,SD,SL,SZ/TZ,UG,ZW 

EP iAT^E^H^DE^K^ES.FIFR^B^RJEJT^U^MCNUPT.SE 

National iAU.BG.CA^N^CZ.DEJUJ^K^KR.MN^O.NZ^PURO.RUSE^K^US 

2. The foilowing Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

EA :AM / AZ / BY/KG / KZ,MD / RU,TJ/TM 

OA iBF^J^CF^G^CUCM^GN.GW.MUMR^E^SN^TG 

National :AE / AG / AL / AM,AT / AZ / BA,BB / BR # BY,CH # CR / CU / DK / DM,DZ / EE / ES / FI / GB r GD / 

GE,GH,GM,HR,HUJDJNJS,KE,KG,KZ,La^^ 
M^PT^SD^G^LSLJJJM^TR^TTT^UA^UG^Z^N^U^ZW 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing . if prescribed, a 
translation of the international application (Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit For detailed inf prmation about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 



The entry into the European regional phase is postponed until 31 
the purposes of obtaining a European patent. 



months from the priority date for all States designated for 





Authorized officer: J 




Th Internati nal Bureau fWlPO 






34, ch mindesCol mbettes 


I. Britel (>/^- 




1211 Gen va 20, Swrtz rfland 






Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 
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£NT COOPERATION T 



From the: 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

HENRY, Thomas Q. 

WOODARD, EMHARDT, NAUGHTON, 

MORIARTY & McNETT 

Bank One Center/Tower, Suite 3700 

1 1 1 Monument Circle 

Indianapolis, Indiana 46204 

ETATS-UNIS D'AMERIQUE 



RECEIVED 

JUN 0 7 2001 

I C^-/ I Woodard - Eroterdt. Naughtoit. 

Moriarty & McNBtt 

WRITTEN OPINION 
(PCT Rule 66) 



Date of mailing 
(day/month/year) 



01.06.2001 



Applicant's or agent's file reference 
7040339LLY54 


REPLY DUE within 3 month(s) 

from the above date of mailing 


International application No. 
PCT/US00/16140 


International filing date (day/month/year) 
12/06/2000 


Priority date (day/month/year) 
11/06/1999 


International Patent Classification (IPC) or both national classification and IPC 
A61K9/16 






Applicant 

ELI LILLY AND COMPANY et al. 


ENTERED 





1 . This written opinion is the first drawn up by this International Preliminary Examining Authority. 

2. This opinion contains indications relating to the following items: 



Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial a 
citations and explanations supporting such statement 



I 




II 


□ 


III 

IV 


□ 


V 


□ 


VI 


□ 


VII 


□ 


VIII 


□ 



3. The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. The applicant may, before the expiration of that time limit, 
request this Authority to grant an extension, see Rule 66.2(d). 

How? By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 

For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also: For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 

If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 11/1 0/2001 . 





Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 

D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer/ Examiner _ . 

(i m\ 


Formalities officer (incl. extension of time limits) ^y' §j 
Hutterer, G ^ ^jy 

Telephone No. +49 89 2399 8066 
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I. Basis of the opinion 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this opinion as "originally filed"): 

Description, pages: 

1 -70 as originally filed 

Claims, No.: 

1-14 as originally filed 

Drawings, sheets: 

1/2-2/2 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: f which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ thedrawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been and will not be examined in respect of: 

□ the entire international application, 
claims Nos. 1-14, 

because: 

E3 the said international application, or the said claims Nos. 1 -14 relate to the following subject matter which 
does not require an international preliminary examination (specify): 
see separate sheet 

C3 the description, claims or drawings (indicate particular elements below) or said claims Nos. 1-14 are so 
unclear that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A written opinion cannot be drawn due to the failure of the nucleotide and/or amino acid sequence listing to 
comply with the standard provided for in Annex C of the Administrative Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 
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Basis of the opinion 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

Subject matter of claims 1-14 can not be evaluated because the feature "in a growth- 
specific orientation" is not clear, not even in the light of dependent claims nor in the 
description. The only reference in the description is p.1 1 , 2nd paragraph. Here, it is 
described to refer to the fact that API molecules are "included primarily at certain faces 
of the crystal matrix ". Then, determination methods are described. However no 
technical teaching is given how to get there. The 4 examples do not give any guidance, 
because no indication at all is given, what controls this obscure parameter. 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 -70 as originally filed 

Claims, No.: 

1-14 as originally filed 

Drawings, sheets: 

1 /2-2/2 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
internationaLpreliminary. examination was carried out on the basis of.the. sequenceJisting: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
El claims Nos. 1-14. 



because: 

H the said international application, or the said claims Nos. 1-14 relate to the following subject matter which 
does not require an international preliminary examination (specify): 
see separate sheet 

la the description, claims or drawings (indicate particular elements beloW) or said claims Nos. 1 -1 4 are so 
unclear that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 



□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 



□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 
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PHARMACEUTICAL MATERIALS AND 
METHODS FOR THEIR PREPARATION AND USE 

5 BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to pharmaceutical formulations involving the 
inclusion of an active pharmaceutical ingredient ("API") in a pharmaceutically- 
acceptable single crystal matrix. More particularly, the crystals contain growth- 

10 sector specific, oriented inclusions of active pharmaceutical ingredients which are 
isolated. The active pharmaceutical ingredients have higher stability and shelf-life, 
and can be delivered in conventional dosage forms. This invention has general 
application to active pharmaceutical ingredients, and in one aspect has particular 
application to biopharmaceuticals. As used herein, the term "biopharmaceuticals" 

15 is used to refer to a subset of API's which are polymeric in nature, including for 
example, proteins, polypeptides, enzymes, immunoglobulins, polynucleic acids, 
and plasmids. 

Description of the Prior Art: 

There is a continuing need for pharmaceutical compositions which are 

20 capable of maintaining the quality and efficacy of the API during storage and 

delivery. The loss of potency of an API is a critical concern in assuring that viable, 
effective drugs are delivered to patients. It is similarly desirable to have 
formulations which do not require special packaging or handling. Fiirther, it 
remains a constant goal to provide active pharmaceutical ingredients in a form 

25 which facilitates their use by the consumer, such as through convenient dosage 
forms. The present invention addresses these and other issues concerning 
pharmaceutical compositions and formulations. 

Although not limited to biopharmaceuticals, the usefulness of the present 
invention is well exemplified with respect to biopharmaceuticals, many of which 

30 demonstrate the problems encountered in prior-art approaches. Ensuring long-term 
stability and maintaining activity of biopharmaceuticals is a prevalent concern. 
The chemical complexity and conformational fragility of protein drugs, for 
example, make them highly susceptible to both physical and chemical instabilities 
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and threaten their emergence into the marketplace. Denaturation, adsorption with 
container walls, aggregation, and precipitation can result from non-covalent 
interactions between a drug and its environment. Insulin, for instance, has been 
shown to adsorb onto the surfaces of glass and plastic containers, and to have 
5 interactions at air-water interfaces, leading to denaturation, aggregation and 
precipitation. For example, upon denaturation human growth hormone (HGH) 
forms dimers and higher molecular weight aggregates, and glucagon in solution 
has been shown to readily gel or aggregate when subjected to mechanical stress. 
As a further example, researchers have distinguished nine major reaction 

10 mechanisms by which proteins degrade, including hydrolysis, imide formation, 
deamidation, isomerization, racemization, diketopiperazine formation, oxidation, 
disulfide exchange, and photodecomposition. The rates of these deleterious 
processes depend in large measure on the protein and its environment. The 
primary chemical degradation products of glucagon, for example, include 

15 oxidation of Met (27), deamidation of Gin (24), and acid-catalyzed hydrolysis at 
Asp (9), Asp (15) and Asp (21). HGH undergoes chemical decomposition via 
oxidation at Met (14) and deamidation at Asn (149). 

A critical challenge of product development science in the pharmaceutical 
industry therefore has been devising formulations that maintain the stability of the 

20 active pharmaceutical ingredient over an acceptable shelf-life. This has been 

especially difficult to achieve for certain API's which are unstable in solution or 
with respect to many common formulation processes. Developing techniques for 
stabilization and storage looms as a great impediment to the pharmaceutical 
industry. Formulation scientists have consequently used a variety of techniques to 

25 enhance the stability of API's while maintaining other important product 

characteristics such as biocompatibility, absorption, pharmacokinetics, efficacy 
and excretion. 

One technique used in formulating biopharmaceuticals has been 
lyophilization of the biopharmaceutical solution in the presence of excipients, 
30 buffers and/or bulking agents. However, even lyophilized preparations must 

typically be stored under refrigeration, a requirement which is neither technically 
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nor economically feasible in many markets and inhibits flexibility of patient use. 
There has therefore been a continuing demand for formulations of many 
biopharmaceuticals which would permit their storage at ambient temperatures. 
This would permit more rapid development of products, increasing flexibility in 
5 shipping, storing and carrying the drug products, and allowing introduction and use 
of such products in markets where refrigeration is too costly. Moreover, the 
increased stabilization of biopharmaceuticals would naturally improve the general 
use of the biopharmaceuticals where shelf life is an important consideration, 
whether or not refrigeration or other concerns are at issue. 

10 The prior art use of excipients in the lyophilization of biopharmaceuticals 

has been directed away from inclusion of the biopharmaceuticals in single crystals 
in the manner of the present invention. It has been widely assumed that amorphous 
glasses are critical in the stabilization of biopharmaceuticals by such excipients in 
lyophilized form, and it has been suggested that the drug molecules must exist in 

15 amorphous regions between the crystalline domains. See, e.g., M. J. Pikal, "Freeze 
Drying of Proteins", to be published in Peptide and Protein Delivery, 2 nd Ed., V. H. 
L. Lee, Marcel Dekker, Preprint, 1995. Implicit in this reasoning is the conclusion 
that the biopharmaceuticals could not exist as guests within single crystals. 

In the process of lyophilization, typically an aqueous solution containing a 

20 biopharmaceutical with a limited amount of excipient(s) is frozen and then dried 
under vacuum to produce solids of sufficient stability for storage and distribution. 
Excipients are added to prevent blow out of the product, to provide stability during 
lyophilization and/or dissolution, and to enhance compatibility for parenteral use. 
Various excipients used with lyophilization have included salts, metal ions, 

25 polyalcohols, surfactants, reducing agents, chelating agents, other proteins, amino 
acids, fatty acids, and phospholipids. The more frequently used excipients include 
mannitol, alanine, glycine, sorbitol, lactose, arginine, and maltose. The results 
obtained with such excipients, however, have usually been inconsistent. Most 
lyophilized biopharmaceuticals are amorphous powders that have no specific 

30 structure, and as a result, the amount and location of the incorporated 

biopharmaceutical varies widely for the product particles. Also, they are typically 
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readily dissolved, rendering them unsuitable for use as a sustained-release material. 
Further, there is no isolation of the pharmaceutical molecules from the 
environment or one another, leaving them susceptible to degradation by various 
mechanisms. Studies have shown that lyophilization of excipients can typically 
5 damage proteins rather than protect them. See, e.g., J. F. Carpenter, J. H. Crowe, 
"Infrared spectroscopic studies of the interaction of carbohydrates with dried 
proteins", Biochemistry 1989, 28, 3916-3922; J. F. Carpenter, S. Prestrelski, T. 
Arakawa, "Separation of freezing- and drying-induced denaturation of lyophilized 
proteins by stress-specific stabilization: I. Enzyme activity and calorimetric 

10 studies," Arch. Biochem. Biophys. 1993, 303, 456-464. K. Izutsu, S. Yoshioka, Y. 
Takeda, 'The effects of additives on the stability of freeze-dried {3-galactosidase 
stored at elevated temperatures", Int. J. Pharm. 1991, 71, 137-146. K. Izutsu, S. 
Yoshioka, T. Teroa, "Decreased protein-stabilizing effects of cryoprotectants due 
to crystallization", Pharm. Res. 1993, 10, 1232-1237. 

15 Crystallized pharmaceuticals have been used in some instances, but there 

have been inherent limitations. Some API's , e.g. insulin, can be crystallized 
themselves, and are useful in that form for administration to patients. However, 
the majority of biopharmaceuticals either do not crystallize or the crystallization is 
very difficult, particularly on a commercial scale. Further, crystallization 

20 procedures are limited to the use of pharmaceutically-acceptable ingredients and 
process conditions that do not adversely affect the active pharmaceutical 
ingredient, thus further constraining the ability to obtain desired microcrystalline 
suspensions. 

The fact that macromolecules are routinely isolated in sub-millimolar 
25 concentrations in a variety of crystals is known. See, e.g., K. Strupat, M. Karas, F. 
Hillenkamp, Int. J. Mass Spec. Ion Proc, 111, 89-102, 1991. Also, certain 
aromatic acids have been employed as hosts for biopolymer guests in crystals for 
use in matrix-assisted laser desorption ionization (MALDI) mass spectrometry, but 
not for the purposes of the present invention. See, Review by F. Hillenkamp, M. 
30 Karas, R.C. Beavis, B.T. Chait, Anal. Chem, 63, 1 193A-1203A; S. Borman, 

Chem. Eng. News, 23-25, June 19, 1995. However, crystallization conditions in 
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these studies were optimized for characterization of the incorporated biopolymers. 
There were no investigations into optimizations that would be relevant to 
pharmaceutical preparations or operations such as homogeneity of the 
concentration of the inclusions, process scale-up, process robustness, chemical and 
5 physical stability of the preparations, suspendability in biocompatible solutions, 
preservative requirements and compatibility, container/closure system 
compatibility, and pharmacokinetic profiles. 

The difficulty in obtaining suitable single crystals of some biopolymers has 
encouraged structural chemists to partially orient such molecules with electric, 

10 magnetic, or flow fields, by dissolution in liquid crystals or stretched gels, and as 
monolayers. In a similar effort, the isolation of biopolymers in a single crystal 
matrix has recently been studied in an effort to use such crystals for structural 
analysis of the biopolymers. Such isolation technique is described in "Single 
Crystal Matrix Isolation of Biopolymers," J. Chmielewski, J J. Lewis, S. Lovell, R. 

15 Zutshi, P. Savickas, C.A. Mitchell, J.A. Subramony, and B. Kahr, J. Am. Chem. 
Soc. 1997, 119, 10565-10566. However, this article simply demonstrates that 
certain biopolymers are oriented by the host lattice, and the article suggests the use 
of such crystals for analyzing spectral anisotropics in biological molecules which 
could not otherwise be crystallized. This article does not discuss or suggest the use 

20 of this technique for enhancement of stability or sustained release of 

pharmaceuticals, or their administration to patients. Further, the proteins studied 
were not of pharmaceutical interest, the crystal materials described in this article, 
namely phthalic acid, gentisic acid and sinapic acid, were not selected or evaluated 
for biocompatibility, and the crystal sizes were not optimized for particular routes 

25 of administration. Therefore, the produced crystals with included biopolymers 
would not be suitable for administration to patients. 

Other prior art procedures have required the use of polymers that are 
difficult to prepare, require harsh preparation conditions that can be harmful to the 
API's, and yield inconsistent results. For example, United States Patent No. 

30 5,075,291 describes a process for preparing a uniformly-dispersed, 

pharmaceutical ly-active material in a crystalline sugar alcohol matrix. However, 
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this process requires the addition of the API into a molten sugar alcohol with 
considerable mechanical agitation. Many API's and virtually all 
biopharmaceuticals would not be stable in the extreme temperature of 1 10°C and 
the physical stresses of a high-shear vortex mixer used for agitation. The present 
5 invention does not require these extremes of temperature and physical agitation. 
Also, the process of the present invention slowly includes the API into the growing 
crystal lattice in specific growth sectors, instead of homogeneous mixing and 
entrapping of the active pharmaceutical ingredient in a viscous melt. 
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SUMMARY OF THE INVENTION 

In one aspect, the present invention relates to pharmaceutical compositions 
comprising single crystals of a pharmaceutically-acceptable crystal lattice 
component, and an active pharmaceutical ingredient different from and included 
5 within the crystal lattice component in a growth-sector specific orientation. The 
crystals are prepared using components and methods which yield crystals having 
suitable purity and efficacy for use in administering the API's to a patient. The 
crystals may be coated or combined with adjuvants such as excipients, diluents or 
carriers, and are preferably formulated into tablets, capsules, suspensions, and 

10 other conventional forms containing dosage amounts of the API's. Alternatively, 
the crystals are prepared as depot formulations which may be administered, as by 
subcutaneous injection or implantation, to provide a long-term payout or sustained 
release of the active pharmaceutical ingredient. The present invention further 
provides methods for preparing the crystals and for storing and administering the 

15 active pharmaceutical ingredient either in crystal form or upon reconstitution to a 
solution. 

Accordingly, it is an object of the present invention to provide single 
crystals which include API's in a growth-sector specific orientation. It is a feature 
of the invention that the API's are included at predictable, uniform concentrations 

20 that permit use of the crystals in formulating dosage amounts of the API's. 

Another object of the present invention is to provide compositions 
comprising API's included in single crystals to provide improved stability and 
shelf-life. The active pharmaceutical ingredients may therefore be stored for 
extended periods of time prior to use either as crystals or as reconstituted solutions. 

25 It is a further object of the present invention to provide single crystals with 

included API's to provide quick, delayed-release or sustained-release formulations 
for flexibility in pharmacokinetic profiles in delivery of the API's to patients. 

Another object of the present invention is to provide pharmaceutical 
delivery units including an amount of single crystals sufficient to provide a dosage 

30 amount of the included active pharmaceutical ingredient. Alternatively, the 

pharmaceutical delivery units include a quantity of crystals sufficient to provide a 
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prolonged payout of the active pharmaceutical ingredient. The crystals may be 
coated or uncoated, and may be combined with various pharmaceutical adjuvants 
including excipients, diluents and carriers. 

A further object of the present invention is to provide methods for 
5 preparing compositions comprising single crystals with growth-sector specific 
inclusions of API's. 

It is another object of the present invention to provide methods for the 
storage and administration of API's utilizing inclusion of the API's within single 
crystals. 

10 Other objects, features, and advantages of the present invention will be 

apparent to those skilled in the art from the following description and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a photomicrograph illustrating fluorescence of a single crystal of 
green fluorescent protein in a-lactose monohydrate (1.8 (h) x 0.8 (w) x 0.5 (d) 
mm 3 ) with an idealized representation of habit. The sides of the crystal in the 
5 photomicrograph are bright due to internal reflection. 

Figure 2 is a graph of the fluorescence decay of the green fluorescent 
protein at 333°K in several environments: mixed crystal in a-lactose monohydrate 
(triangle), saturated lactose solution (square), and lyophilized a-lactose 
monohydrate (diamond). 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

For the purposes of promoting an understanding of the present invention, 
reference will now be made to the embodiments described hereafter. It will 
nevertheless be understood that no limitation of the scope of the invention is 
5 thereby intended, such modifications and applications of the principles of the 

invention as described herein being contemplated as would normally occur to one 
skilled in the art to which the invention relates. 

The present invention utilizes single-crystal matrix inclusion of active 
pharmaceutical ingredients ("API's") to achieve advantageous storage and delivery 

10 of the API's. This invention has application to a wide range of API's to provide 
enhanced stability and/or delivery of the active pharmaceutical ingredients. For 
some applications, such as for many biopharmaceuticals, the invention is 
particularly advantageous in providing greater stability over time and in providing 
alternative delivery and sustained release formulations to patients . 

15 The small molecule host crystals comprise a crystal lattice component 

which includes the API's in an oriented, growth-sector specific manner. The 
crystals and included API's are prepared to be pharmaceutical^ acceptable and 
pure, thereby being useful for administration to patients to be treated with the 
API's. As used herein, the term "pharmaceutically-acceptable" refers to sufficient 

20 quality to meet regulatory and compendial requirements for administration to 

humans and/or animals. The crystals provide a regular, predictable inclusion of the 
guest active pharmaceutical ingredient, and the crystals can consequently be used 
for obtaining a predetermined amount of the active pharmaceutical ingredient for 
delivery to a patient. In one aspect, the host crystal gradually dissolves upon 

25 contact with body tissue or fluids, and is therefore useful as a system for delivery 
of the active pharmaceutical ingredient into the body. Alternatively, the crystals 
and included active pharmaceutical ingredient may be reconstituted into a solution 
for administration to a patient. 

The active pharmaceutical ingredient molecules are generally isolated from 

30 one another and are insulated from the environment by the host crystal. This leads 
to reduced susceptibility of the API to degradation, and therefore enhanced 
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stability and shelf-life. Also, the use of appropriate host crystal compounds, or 
selected dosage forms, permits the design of quick, delayed, or sustained-release 
formulations for delivery of the active pharmaceutical ingredient. Sustained- 
release formulations are particularly advantageous for treatment of chronic 
5 conditions as they provide a consistent amount of drug delivery over a long period 
of time to improve ease of use and patient compliance in administering the API. 

The crystals preferentially incorporate the active pharmaceutical ingredient 
on certain faces, thereby providing a growth-sector specific inclusion and 
orientation to the API's. As used herein, the term "growth-sector specific 

10 inclusion and orientation/' and equivalent terminology, refers to the fact that the 
API molecules are included primarily at certain faces of the crystal matrix. The 
growth-sector specific inclusion and orientation can be determined by one skilled 
in the art, as demonstrated in the examples herein, by fluorescence microscopy and 
anisotropy measurements, single crystal desorption mass spectrometry, and 

15 autoradiography of 14 C-labeled material. In one embodiment, at least about 

0.001% (on weight/weight (w/w) basis) of the pharmaceutical is included within 
specific faces of the crystal matrix, and in another embodiment at least about 0.1% 
(w/w) and up to about 10%. The crystal parameters, including the particular 
crystal lattice component for a given API, the concentration of API, the use of 

20 crystal adjuvants, and the crystallization conditions, are selected to achieve the 
growth-sector specific inclusion and orientation of the API within the crystals. 

The method of the present invention broadly involves the including of the 
active pharmaceutical ingredient into the single crystal matrix formed from a 
pharmaceutically-acceptable crystal lattice component. As used herein, the term 

25 "included" in the crystals refers to the active pharmaceutical ingredient being 
chemically adsorbed within the crystal lattice as the crystal is formed. This 
inclusion of the active pharmaceutical ingredient molecules is distinguished from 
crystallization of the API molecules with one another, and from simple and random 
entrapment of the API molecules by the formed crystal. The crystal product of the 

30 present invention is ordered, in contrast to the amorphous material produced by 

other approaches. The API is incorporated in the crystal in relation to its degree of 
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affinity for the crystal lattice molecules. The crystal lattice component is therefore 
selected to be both chemically and physically compatible with the API such that 
the API is received by the crystal during formation, and remains stable and 
efficacious while within the crystal and upon release therefrom. 
5 In a typical approach, the including of the active pharmaceutical ingredient 

involves combining the crystal lattice component, the active pharmaceutical 
ingredient and a pharmaceutically-acceptable adjuvant in a liquid state. The 
crystal lattice component is then crystallized under pharmaceutically-acceptable 
conditions to form the inventive crystals. For example, one method uses spiking of 

10 the API into a saturated or supersaturated solution of the crystal lattice component 
in a suitable organic and/or aqueous solvent system. Alternately, the saturated or 
supersaturated solution of the crystal lattice component may be spiked into the API 
solution. Other components may also be added to the solution, including 
compounds which facilitate or modify crystal growth or which are desired for 

15 incorporation in the final formulation. The solution may be seeded using any of a 
variety of conventional techniques. 

In one approach, the solution is allowed to evaporate and/or equilibrate to 
cooler conditions for growth of the crystals. The crystals are then grown as the 
solvent is slowly evaporated away and/or the solution is cooled, with the 

20 evaporation and temperature gradient conditions being selected dependent on such 
factors as the solvent system and the desired crystal size. The crystals containing 
the active pharmaceutical ingredient are harvested from the remaining solution and 
are preferably washed to remove surface contamination. This procedure yields 
crystals which include the active pharmaceutical ingredient at a predictable 

25 concentration and facial orientation. 

In accordance with the present invention, crystals are grown under 
pharmaceutically-acceptable conditions. As used herein, the term 
"pharmaceutically-acceptable conditions" refers to the use of crystal and API 
compounds which are pharmaceutically-pure, and for which such pharmaceutical 

30 purity is maintained in the final crystals. The crystal and API compounds are 
pharmaceutical^ pure, or have pharmaceutical purity, if they are of sufficient 
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purity to be suitable for administration under applicable FDA or other 
administrative regulations regarding purity. The term pharmaceutically-acceptable 
conditions further refers to the use of crystallization conditions through which the 
API compounds retain pharmaceutical efficacy in the final crystals and upon 
5 subsequent administration to patients. 

The present invention readily allows the inclusion of APFs by affinity with 
the small host molecules in the growing crystal lattice. This overcomes many of 
the limitations associated with previous approaches. The processing involved with 
preparing the present crystals does not expose the API's to harsh conditions, 

10 thereby substantially reducing or avoiding the possible degradation or disruption of 
the structural aspects of the API which could occur with prior art techniques. The 
inventive crystals have an added advantage in that they do not interfere with 
normal analytical methodologies used for characterizing the pharmaceutical 
product. The small host molecules can be easily separated on the basis of 

15 molecular size, which is not the case for prior art techniques which use polymers 
that interfere with analytical methodologies. 

The API molecules are incorporated into the host crystals typically at rates 
of at least about 0.001% (w/w), preferably at least about 0.1%, and more preferably 
about 1% to about 10% (w/w). Alternatively, the API molecules are included at 

20 rates of at least about 0.01%, and as much as at least about 1% (w/w). The limited 
molar concentration of the active pharmaceutical ingredient in the host crystals 
means that the active pharmaceutical ingredient molecules are generally isolated 
from one another in the crystals. Isolation of the API molecules is particularly 
advantageous for those molecules, such as certain biopharmaceuticals, which could 

25 otherwise react with one another (e.g., by polymerization) or the surrounding 
environment. The degree of isolation can be verified by those skilled in the art 
using atomic force microscopy or reaction fluorescence energy techniques. The 
present invention has a particular application to guest-host systems in which the 
guest API molecules are reactive with one another, but in which these molecules 

30 are sufficiently isolated from one another in the crystals as to substantially prevent 
such interaction. Consequently, the invention provides containment of the API 
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molecules in the solid state crystals and provides for the API to be 
comformationally stable. 

The method preferably involves preparing a mixture of crystals of 
substantially uniform size. This may include processing of the harvested crystals, 
5 such as by grinding or milling, to reduce the crystals to a substantially uniform 

size. Greater uniformity can be achieved by sorting the processed crystals, such as 
by sieving. A preferred method further includes obtaining crystals which have a 
substantially uniform concentration of pharmaceuticals, for example, about 1 % 
(w/w) of pharmaceuticals, that do not vary between crystals by more than 10 
10 percent. 

The method of the present invention may further include formulating the 
crystals into pharmaceutical preparations. For example, the collected crystals may 
optionally be coated with a suitable composition. Coated or uncoated crystals may 
be blended with one or more pharmaceutically-acceptable adjuvants, such as 

15 excipients, diluents, carriers or mixtures thereof. The blended crystals and 
adjuvant(s) are then formulated into pharmaceutical delivery units. In one 
embodiment, each unit includes a predetermined amount of the pharmaceutical. 
Alternatively, the crystals are combined in a delivery unit intended to deliver 
multiple or sustained dosing of the API over a period of time, such as by 

20 subcutaneous implantation of the delivery unit. A further aspect of the method of 
the present invention involves reconstituting the crystals to liquid form. In 
accordance with this method, the harvested crystals are dissolved in a suitable 
diluent for the crystal lattice component. The dissolution of the crystals releases 
the API from the crystals. The resulting solution may include other adjuvants, 

25 such as excipients, diluents or carriers, and the mixture is formulated under 

conventional procedures to desired delivery forms. In a particular aspect of the 
present invention, the crystals are used to store the pharmaceutical for a period of 
time, such as at least one month, or at least one year, and the crystals are 
subsequently dissolved to use the active pharmaceutical ingredient. 

30 The present invention involves the use of any of a wide variety of 

pharmaceutically-acceptable host crystal systems that can incorporate API's in a 
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growing crystal lattice. The crystal lattice component is selected to be compatible 
with the guest API, and to be suited to the use of the resulting formulation for 
storage and administration. Selection of the crystal lattice component will involve 
consideration of such factors as affinity for the API, crystal size distribution and 
5 morphology, and desired pharmaceutical concentration and delivery rate, as well as 
other factors well known in the art of pharmaceutical delivery systems. The crystal 
systems must consistently incorporate the guest active pharmaceutical ingredient in 
terms of concentration and placement within the crystal lattice. The crystals also 
must grow under conditions which will not degrade or otherwise adversely affect 

10 the viability of the active pharmaceutical ingredient. 

Preferred host crystal materials are those that have a high affinity for the 
included API. It appears that the oriented inclusion of the APFs is related to the 
affinity between the crystal lattice component and the API. The affinity between 
these materials is therefore important in obtaining the desired inclusion of the 

15 API's, and also permits control of the inclusion based upon this affinity. For 

example, the concentration of the pharmaceutical in a crystal can be controlled by 
selecting the host component to have an affinity for the API which yields the 
desired inclusion rate. Also, mixtures of host materials, or of host materials and 
other excipients, can be used to provide an affinity yielding the desired inclusion 

20 level. In one aspect of the present invention, the API's are incorporated at levels 
of at least about 0.001% (w/w of guest:host), more preferably at least about 0.1% 
(w/w). 

The preferred host crystal materials will also be very stable and readily 
crystallizable, and will maintain their "order" or crystal morphology when 

25 including a guest molecule, particularly large biomolecules. The use of particular 
host crystal components will also depend on such factors as how small or large the 
crystals can be produced and how readily they dissolve. For various routes of 
administration, it is desirable to have very small crystals (e.g., pulmonary), 
moderately sized crystals (e.g., injectable), or very large crystals (e.g., implantation 

30 and long term payout). The useful crystal sizes will therefore vary accordingly, 
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ranging from submicron to millimeter sizes. In one aspect of the present invention, 
the preferred crystals are in the order of 5-100 microns in size. 

The useful host crystal systems are therefore diverse, and include various 
small molecule crystal systems which meet the desired criteria. Examples of 
5 pharmaceutically-acceptable crystal lattice components include sugars, 
polyhydroxy alcohols, single and polyamino acids, vitamins, salts, metals, 
preservatives, aromatic compounds especially aromatic acids, purified natural 
products, and polymers. Preferred crystal lattice components include, for example, 
sucrose, lactose, trehalose, maltose, galactose, sorbose, mannitol, lactitol, sorbitol, 

10 glycine, alanine, lysine, arginine, ascorbic acid, nicotinamide, thiamine, adenine, 
pyridoxine hydrochloride, caffeic acid, vanillic acid, ferulic acid, benzoate, 
sorbate, methyl paraben, sodium ascorbate, sodium saccharin, and potassium 
citrate. Also, compatible mixtures of these materials are also useful, and can be 
selected to obtain the desired rate of inclusion of the pharmaceutical, or to achieve 

15 desired characteristics, such as dissolution rate and pharmacokinetic profile, for the 
product crystals. 

The crystal lattice components are selected to achieve the desired 
pharmacokinetics for the final crystals. As pertains to the present invention, the 
term "pharmacokinetics" is used to refer to the profile of the delivery of active 

20 pharmaceutical ingredient from the crystals into the circulatory system. This will 
depend primarily on the concentration of the active pharmaceutical ingredient in 
the crystals, as well as parameters of the active pharmaceutical ingredient itself. 
While given crystal lattice components will have associated inclusion and 
dissolution characteristics, these can be modified by including other crystal lattice 

25 components, other API's, or a variety of excipients. Thus, single crystals having 
two different, co-crystallized lattice components will typically be characterized by 
pharmacokinetic profiles different from crystals prepared with either of the crystal 
lattice components alone. Similarly, including excipients or other API's will 
provide altered rates of inclusion or dissolution for the resulting crystals, providing 

30 an associated modification in the pharmacokinetic profile for the resulting crystals. 
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In a related aspect, the present invention involves the use of mixtures of 
crystals having different pharmacokinetics in order to achieve desired payout 
profiles. For example, a pharmaceutical product can be obtained by combining 
two different types of crystals, one type of crystal using a first crystal lattice 
5 component characterized by a first pharmacokinetic profile, and the second type of 
crystal using a second crystal lattice component characterized by a second 
pharmacokinetic profile. The mixture of crystals will give a payout of API that is 
different from either of the individual payouts for the two crystal types. 
The included API's are similarly diverse, limited simply by the 

10 requirements of compatibility with the host crystal and the crystal growth 

conditions. The active pharmaceutical ingredient cannot be unacceptably degraded 
or otherwise adversely affected by the conditions under which the crystals are 
formed. Also, the active pharmaceutical ingredient should remain stable for an 
extended period of time while included within the host crystal, and 

15 pharmaceutically efficacious upon release from the crystal. 

Given the foregoing criteria, examples of APTs useful in accordance with 
the present include: antibiotics (such as dirithryomycin, loracarbef, tilmicosin, 
vancomycin, tylosin, monensin), fluoxetine, raloxifene, olanzapine, and nizatidine. 
A more complete list of API's useful in accordancw with the present invention 

20 would include those identified in the following Table A. 
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Marketed Recombinant Protein Products 

Tissue Plasminogen Activator, T-PA 

• Product name: Activate (Generic name: Altepase) 

• Produced by: Genentech 

• Indication: Human use, Acute myocardial infarction 

• Date of approval: Nov 87, Patent expires on Dec 2000. 

• Formulation: Intravenous injection. Lyqphilized powder which is reconstituted with sterile water 
(supplied) to 1 mg/fflL and results in a final pH of 7.3. Can not be reconstituted with preserved water due 
to precipitation. The 1 mg/mL solution can be diluted 1:1 with 0.9% NaCl or D5W and help for 8 hours at 



room temperature. TPA is incapable with preservatives. 

ftygedicqfr IWglgvial ?0 iTtfT vial 20 mg vial 

T-PA 100 mg 50 mg 20 mg 

L-Arginine 3.5 g L7g 0.7g 

Phosphoric acid Ig 0.5g 0 2g 

Polysorbate 80 < 1 1 mg <4 mg <1 .6 mg 

Vacuum No Yes Yes 



• Expression System: Mammalian cell Hne (Chinese Hamster Ovary cells) 

• Refolding Conditions: 

• Structure: Glycoprotein of 527 amino acids, sequence from human melanoma cell line, activity of 
580,000 IU/rog, 

• Additional Information: Sales > $ 100 million. Cost of therapy $2,750 ( 1 00 mg). 

. Interferon Gamma-lb 

• Product name: Actimmune 

• Produced by: Geneatech 

• Indication: Human use, chronic granulomatous disease 
- • Date of approval: Dec 1990 

• Formulation: Single dose solution formulation (0.5 mL). subcutaneous injection. Each 0.5 mL mnr^c 
lOOpg interferon gamma-lb, 20 mg mannitoi 036 mg sodium succinate, 0.05 mg polysotbate-20 in sterile 
water. 

• Expression System: £ coli 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: Single chain; Human sequence, 140 amino acids, 16,465 molecular weight, non-covalent 
dimeric form in solution, activity of 30 million units/mg. 

• Additional Information: 14% injection site irritation vs. 2% in placebo. Cost S 140 for 50jig. 

Interferon alfa-n3 (natural source, not recombinant) 

• Product name: Alfexon N 

• Produced by: Interferon Science (New Brunswick, NJ) 

• Indication: Human use, Genital Warts 

• Date of approval: Jun 90 

• Formulation: Preserved solution formulation (each mL contains 5 million IU of interferon alfa-n3 in 
phosphate buffered saline containing 3.3 mg phenol and 1 mg human albumin). Injected mtralesiajial 
twice weekly for up to 8 weeks {5Q\iL injected into each wart, SOOpL total dose per treatment). 

• Expression System: Natural source - human leukocytes which arc exposed to an avian virus in order to 
produce interferon. 

• Refolding Conditions: None 

• Structure: Approximately 1 66 amino acids with a molecular weight ranging from 1 6 to 27 kDa, specific 
activity of 20,000 IU/mg or greater. 

• Additional Informal n: Cost $142 per mL. 

Beta Interferon la 

• Product name: Avonex 

• Produced by. Biogen (Cambridge, MA) 

• Indication: Human use, Multiple Sclerosis 

• Date of approval: May 95 
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• Formulation: Lyophilized powder (stored refrigerated or at 25°C for < 30 days) which is reconstituted 
with sterile water (supplied, l.lmL) to 30 jig/mL beta interferon la, 15 mg/mL human albtmrifl, 5.8 mg/ml 
NaCl, 5.7 mg/ml dibasic Na phosphate, 1.2 mg/ml monobasic sodium phosphate, and has a pH of 
approximately 73 (recon solution is stable for 6 hours at refrigerated temperatures). Weekly intramuscular 
injection by patient or doctor (dosed for 1-2 years in clinical trials). 

• Expression System: Mammalian cells (Chinese Hamster Ovary cells) 

• Refolding Conditions: 

• Structure: Glycoprotein (single N-linked complex carbohydrate), 1 66 amino acids with a predicted 
molecular weight of 22,500 daitons, human sequence, has a specific activity of 200 million units per mg 
protein. 

• Additional Information: Cost S 1 80 per vial (33yg) 

Interferon beta-lb 

• Product name: Betaseron 

• Produced by: Bexlcx Laboratories (Wayne, NJ and Chiron, Emeryville, CA) 

• Indication: Human use, Multiple Sclerosis 

• Date of approval: July 93. 

• Formulation: Lyophilized product (stored refrigerated) which is reconstituted with 0_54% Nad (supplied; 
to 0.25 mg/mL interferon beta-lb. 12Jmg^ human albumin, 12*5 mgmil dexxrose, and has a pH of 
approximately 73 (rccon solution is stable for 3 hours). Injected subcunmeously every other day (chronic 
use). 

• Expression System: R coli 

• Refolding Conditions: 

« Structure: 1 65 amino acids with an approximate molecular weight of 1 8,500 daitons, human sequence bni 
with a serine or cysteine substitution at residue 17. Recombinant form does not contain the carbohydrate 
rooierv found in the natural materia!. Has a specific activity of 32 million units per mg protein. 

• Additional Information: Sales > $500 million. Cost of therapy is 513,140 (based cm 0 25 mg/injection, 
dose every other day for 1 year; equals 46 mg protein). 

Interferon alfa-2b 

• Product name: Intron A 

• Produced byx Schering-Plough (Madison, NJ) 

• Indication: Human use, Hairy cell leukemia, genital warts, Hepatitis, Melanoma, Kaposi's sarcoma 

• Date of approval: June 86 

• Formulation: Comes in a lyophilized and a solution formulation. The lyophilized formulations when 
reconstituted with 0.9% benzyl alcohol (supplied) contains either 0.015, 0.025, 0.05, 0.90, or 0.125 mg/mL 
Interferon alfa-2b, 20 mg/ml glycine, 2.3 mg/ml sodium phosphate dibasic, 0.55 mg/ml sodium phosphate 
monobasic, and 1 mg/ml h»m»n albumin. The solution formulations contain either 0.05, 0.114, or 0.125 
mg'inL Interferon alfa-2b, 20 mg/ml glycine, 2.3 mg/ml sodium phosphate dibasic, G~55 mg/ml sodium 
phosphate monobasic, 1 mg/ml human albumin, 12 mg/mL methylpartben, and 0.12 mg/ml 
propylparaben. These formulations be injected intramuscular, subcutaneous, or imralesionaL AO 
formulations and reconstituted products are stored ax refrigerated temperatures. 

• Expression System: £ coli 

• Refolding Conditions: 

• Structure: Water soluble protein a molecular weight of 19,27 1 daitons. The Interferon alfc-2b gene is 
derived from human leukocytes. 

• Additional Information; Sales > S500 Million. Cost of therapy is S 1 6,445 (5 million units every day for 
1 year, this is equal to 9 mg protein). Specific activity is 200 million units per mg protein 

Interferon alfa-2a 

• Product name: Roferon-A 

• Produced by: Hoffrnann-La Roche (Nutiey, NJ) 

• Indication: Human use. Hairy cell leukemia, Kaposi's sarcoma, myelogenous leukemia 

• Date of appr val: June 1986 

• Formulation: Multi-use and lyophilized formulation indented for mtramuscular or subcutaneous 
administration. Multi-use formulation contains either 0.015, 0.045, 0.090, 0.18 mg/mL Interferon alfa-2a, 
9 mg/ml NaCL 5 mg/ml human albumin, and 3 mg/ml phenol. The lyophilized formulation reconstituted 
with 3 mL of supplied diluent (6 mg/ml NaCl, 3 J mg/ml phenol) consists of 0.03 mg/ml Interferon alfa-2*. 
9 mg/ml NaCl, 1 .67 mg/ml human albumin, and 3.3 mg/ml phenol. 

- Express* o Systems £• coli (tetracycline promoter). 
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• Refolding C ndrtions: 

• Structure: Protein of 1 65 amino adds having a molecular weight of 19,000 daltons 

• Additional Information: Cost of therapy is $59,200 (28rog protein over 1 year). Specific activity is 200 
million international units per mg protein. 

Human Growth Hormone (Somatropin) 

• Product name: BioTropin 

• Produced by: Bio-Technology General (Iselin, NJ) 

• Indication: Hunan use, Growth Deficiency 

• Date of approval: May 95 

• Formulation; 

• Expression System; 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information: 

Human Growth Hormone (Somatropin) 

• Product name: Genotropin 

• Produced by: Pharmacia and Upjohn (Kalamazoo, MI) 

• Indication: Human use, Growth Deficiency 

• Date of approval: Aug 95 

• Formulation: 

« Expression System: 

• Refolding Conditions: 

• Structure: 

• Additional Information: 

Human Growth Hormone (Somatropin) 

• Product name: Humatrope 

• Produced by: Eli Lilly (Indianapolis, IN) 

• Indication: Human use, Growth Deficiency 

• Date of approval: March 87 

• Formulation: Lyophilized product which is reconstituted with sterile water containing 03% m-crejoJ, 
1.7% glycerin (supplied) to 2 mg/mL hGH and has a final pH of approximately 7.5, subcutaneous or 
intramus cular administration. Each 5 mg lyophilized vial contains 5 mg hGH, 25 mg mamiitoi, 1.13 mg 
dibasic sodium phosphate, and 5 mg glycine. 

• Expression System: E. coli. 

• Refolding Conditions: 

• Structure: 191 amino acids, molecular weight of 22,125 dahnna, sequence is identical to human pituitary- 
derived material. 

• Additional Information: Cost S210 per 5 mg hGH. 

Human Growth Hormone (Somatropin) 

• Product name: Nor di tropin 

• Produced by: Novo Nordisk (Princeton, NJ) 

• Indication: Human use, Growth Deficiency 

• Date of approval: July 91 
» Formulation: 

• Expression System: 

• Refolding Conditions: 

• Po*t~Transit3oo*J M dlflcatioas: 

• Structure: 

» Additional Information: 

Human Growth Hormone (Somatropin) 

• Product name: Nutropin and Nutropin AQ 

• Produced by: Genentech 

m Indication: Human use, Growth Deficiency 
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• Date of approval- March 1994 

• Formulation: Lyopbilizcd product which is reconstituted with bacteriostatic water (0.9% benzyl alcohol, 
supplied) to 5 mg/mL hGH 2nd has a final pH of approximately 7,4, subcutaneous or intramuscular 
administration. Each 5 xng iyophilized vial contains 5 mg hGH,45 mg msranitot, 1.7 mg sodium 
phosphates (0.4 mg monobasic and 13 mg dibasic), and 1.7 mg glycine. 

• Expression System: £ colU expressed with a leading secretion signal precursor which directs flie protein 
to the plasma membrane of the cell where the sequence is removed and the native protein is secreted into 
the periplasm so that the protein if folded appropriately as it is synthesized 

• Refolding Conditions: None, expressed folded in E coli. 

• Structure: 191 amino acids, molecular weight of 22,125 daltons, sequence is identical to human pituitary- 
derived material. 

• Additional Information: Cost $420 per iOmghGH. 

0-Glucocerebrosidaae (imiglucerase) 

(p-D-glucosyl-N-acylsphingosine glucohydrolase, E.C.3.2.1.45) 

• Product name: Cerezyme 

• Prodnead by: Gcnzyme (Cambridge, MA) 

• Indication: Human use, Gaucher's disease 

• Date of approval; May 94 

« Formulation: Lyophilized product (212 units ghicocercbrosidasc, 155 mg mannitol, 70 mg sodium citrate, 
and 0.53 mg poIysorbate-80; stored refrigerated) is reconstituted with 5.1 xnL of sterile water, final pH is 
approximately 6.1. The reconstituted material is combined with 100 to 200 mL of 0 r 9% NaC1 and 
administered intravenously. 

• Expression System: Mammalian cell culture (Chinese Hamster Ovary cells) 

• Refolding Conditions: 

• Structure: Monomeric glycoprotein of 497 amino acids, containing 4 NMinked glycosylate sites, 
molecular weight b 60,430 daltons. Recombinant protein differs from human placental glucocerebrosidase 
by a arginine substituted for histidine at position 495 and the glycosylation sites have been modified to 
te rminat e in mannose sugars (which are specifically recognized by endocytic carbohydrate receptors on 
macrophages, the cells that accumulate lipid in Gaucher disease). 

• Additional Information: Orphan Drug, sales > $100 million, Cost of therapy is S35U30 (1 year). 

Hepatitis B Surface Antigen 

• Product name: Engerix-B 

• Produced by: SmithKline Beechman (Philadelphia, PA) 

• Indication: Human nxe, Hepatitis B 

• Date of approval: Sept 89 

• Formulation: Suspension (20ng/mL hepatitis B surikce antigen adsorbed onto 0.5 mg aluminum, 1:20,000 
thimerosal, 9 mg/ml NaCl, 1.7 mg/ml sodium phosphates). Intramuscular administration. 

• Expression System; A portion of the hepatitis B virus gene, coding for hepatitis B surface antigen, in 
cloned into yeast {Sacccharomyctx cerevisiae) 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure; 

• Additional Information: Formulation contains no more than 5% yeast proteins. 

Hepatitis B Surface Antigen 

• Product name: Recoxnbivax HB 

• Produced by: Merck (Whithouse Station, NJ) 

• Indication: Human use, Hepatitis B prevention 

• Date of approval: July 1986 , , |WAM 

• Formulation: Suspension (lOjig/ml hepatitis B surface antigen adsorbed onto 0J mg aluminum, 1 :20.QQG 
thimerosal). Intramuscular administration. 

• Expression System: A portion of the hepatitis B virus gene, coding for hepatitis B surface antigen, In 
cloned into yeast (Sacccharomyces censvisiae) 

« Refolding Conditions: 

• Structure: 

• Additional Information: Formulation contains no more than 1% yeast proteins. 

Erythropoietin (rEPO) 
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• Prod act name: Epogen or Epoetin alffe (Also sold under die same Procrit by Ortfao Biotech but 
manufactured by Amgen) 

• Produced by: Arogeti (Thousand Oaks, CA) 

• Indication: Human use, Anemia 

• Date of approval: June 89, Patent expires in 2004 (December). 

• Formulation: Two solution formulations, single dose and multi-dose. Single-dose is preservative free and 
each mL contains 2000, 3000, 4000, or 10000 units Epogen, 2-5 mg human albumin, 5.8 mg sodium 
citrate, 5.8 mg Nad, and 0.06 mg citric acid in water for injection, pH 6.9 +/- 0.3. The preserved multi- 
dose product contains 10,000 units Epogen, 2 J mg human albumin, 1 J mg sodium citrate, 8.2 mg sodium 
chloride, 0. 1 1 mg citric acid and 1% benzyl alcohol per mL of solution, pH is 6.1 +/- 0.3. Both solutions 
are stored refrigerated. 

• Expression System: Mammalian cell 

• Refolding Conditions: 

• Structure: Glycoprotein of 165 amino acids having a molecular weight of 30,400 daltons, sequence 
identical to that of die human protein. 

• Additional Information: Sales > $500 million, Cost $120 for 10,000 units. 

Human Insulin 

• Product name: Humulin 

• Produced by: Eli Lilly (Indianapolis. IN) 

• Indication: Human use, Diabetes 

• Date of approval: Oct 82 

• Formulation: 

• Expression System: £. Coli 

• Refolding Conditions: 

• Structure: 

• Additional Information: Sales > $500 Million. 

Human Insulin 

• Product name: Novolin 

• Produced by: Novo Nordisk (Princeton, NJ) 

• Indication: Human use, Diabetes 

• Date of approval: July 91 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Poet-Transitional Modifications: 

• Structure: 

• Additional Information: 

LysPro Human Insulin 

• Product name: Humulog 

• Produced by: Eli Lilly (Indianapolis, IN) 

• Indication: Human use. Diabetes 

• Date of approval: June 1 996 

• . Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information: 

GM-CSF (Granulocyte Macrophage-Colony Stimulating Factor) 

• Product name: Leukine 

• Produced by: Immunex (Seattle, WA) 

• Indication: Human use, Bone marrow transplantation, Hodgkm's Disease, Leukemia 

• Date of approval: Mar 9 1 

« Formulation: Lyophilized solution which is reconstituted with sterile water (stored at refrigerated 
temperatures for < 6 hours) or 0.9% benzyl alcohol (can be stored for < 20 days at refrigerated 
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temperatures) and mtrftvgnmm After reconstitution, tbc lyo philfrc d single use product 

contains either 0.25 mg/mL or 0^0 mg/mL GM-CSF, 40 mgtal mannitol, 1 0 mgtol sucrose, and 1.2 
rng/ml tromethamine (final pH is 7.4 +/• OJ). The reconstituted solution is then diluted into a 0.9% NaCi 
bag f r TV administration (note if final GM-CSF is below 0.01 mg/mL add bnman albumin to 0.1% to 
prevent adsorption to die IV bag. 

• Expression System: Yeast (£ Cerevisiae) 

• Refolding Conditions; None, expressed folded. 

• Structure: Glycoprotein of 127 amino acids characterized by 3 primary molecular species having 
molecular masses of 19,500, 16800, and 15500 dahons. The primary sequ mc e differs from natural human 
GM-CSF by a substitution of leucine at position 23, and the carbohydrate moiety may be different from 
native. 

• Additional Information: Specific activity is 5 X 10 7 colony forming units per mg protein. Sargramostim 
is the proper name for yeast-derived recombinant GM-CSF- Cost for a 0.5 rug GM-CSF vial is $178. 

G-CSF (Granulocyte Colony Stimulating Factor) 
« Product name: Neupogen 

• Produced by: Amgen (Thousand Oaks, CA) 

■ Indication: Human use, Neutropenia, bone marrow transplantation, anemia 

• Date of approval: Feb 91 

• For mula tion: Single-use solution formulation containing 0.3 mg/mL G-CSF, 10 mM sodium acetate, 5% 
mannitol, and 0.004% Tween-80 at a pH of 4. The product is to be stored at refrigerated temperatures and 
no more than 24 hours at room temperature. If required, Neupogen can be diluted with D5W (no not dilute 
with saline at any time; product may precipitate), at concentrations below 5 to lSug/mL, add human 
albumin to 2 mg/mL to prevent adsorption to IV bag. 

• Expression System; E. eolu 

• Refolding Conditions: 

• Structure: A 1 75 amino acid protein with a molecular weight of 1 8,800 dahons. The protein has an amino 
acid sequence identical to the human protein except for an additional terminal methionine (necessary for 
expression in £1 co/i). The human protein is glycosylated but the recombinant Neupogen is not 

• Additional Information: Sales > S500 million, Filgrastim is the name give to recombinant mefhionyl 
human G-CSF. Cost of therapy (hmg cancer) Is $2,130 (4.2 mg protein over 14 days). Specific activity is 
30 million units per mg protein. 

Satumomab Pendetide 

• Product name: OncoScint CR/OV 

• Produced by: Cytogen (Princeton, NJ) 

• Indication: Human use, Colorectal and ovarian cancers 

• Date of approval: Dec 92 

• Formulation: 

• Expression System; 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information: 

Inteiieukin-2 

• Product name: Proleufcm (generic name: Aldesleukin) 

• Produced by: Chiron (Emeryville, CA) 

• Indication: Human use, Renal cell carcinoma 

• Date of approval: May 1992 

• Formulation: Single-use lyophilized formulation which is reconstituted with 1*2 mL sterile water and 
admin istered intravenously. Each reconstituted product contains 1.1 mg/mL Proleukin, 50 mg/ml 
mannitol. and 0.18 mg/ml dibasic sodium phosphate (pH is 7.5 0.3). Lyophilked product is stored si 
refrigerated temperatures, reconstituted product is stable up to 48 hours at refrigerated to room 
temperatures, but should be stoied in refrigerator due to lack of preservative* Addition of preservatives 
results in increased aggregation, addition of human albumin alters pharmacology. 

• Expression System: £ coli (tetracycline promoter). 

• Refolding Conditions: 
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• Structure: Proleulrin has a molecular weight of 15,300 dahons and differs from the natural toman protein 
(isn t glycosylated, the N-tenninal alanine U removed, and has a serine substituted for the free cysteine at 
position 125} 

. 9 Additional Information: Specific activity is 18 million international units per LI mg protein. Cost is 
$395 per 1-3 mg protein. 

Soraatrem 

• Product name: Pro tropin 

• Produced by: Gcnentech (S. San Francisco, CA) 

• Indication: Human use, Growth deficiency 

• Date of approval: Oct 1985, patent expired on Oct 1992. 

• Formulation! Lyophilized formulation which is reconstituted with 0.9% benzyl alcohol (supplied) and 
administered intramuscular or subcutaneous. The lycphilrzed vial contains 5 mg Somatrcm, 40 mg 
rnannitol and 1.7 mg sodium phosphates {0. 1 mg sodium phosphate monobasic and 1.6 mg sodium 
phosphate dibasic) and is reconstituted with 1 to 5 mL of 0.9% benzyl akbhoL The lyophilized product is 
stored at refrigerated temperature*, the reconstituted product is good tor 14 days at refrigerated 
temperatures. 

• Expression System: E. coli. 

• Refolding Conditions: 

• Structure: Contains 192 amino adds with a molecular weight of 22,000 daltons. Identical to human 
sequence but contains an extra methionine at the N-terxninua. 

• Additional Information: Sales > $100 million. Cost of therapy is $13,1 10 (1 year, 313 mg protein) 

DNase (deoxyribonucleic T) 

• Product name: Pubaozyme 

• Produced by: Gcnentech (S. San Francisco, CA) 

• Indication: Human use, Cystic fibrosis 

• Date of approval: Dec 1993 

• Formulation: Inhalation solution (aerosol mist produced by a compressed air driven nebulizer system). 
Comes in a single-use 2J mL ampule containing 1.0 mg/mL DNaae, 0.15 mg/mL calcium chloride 
dihydratc, and 8.77 mg/ml sodium chloride, at a pH of 6 J. The solution is stored at refrigerated 
temperatures and should not be exposed to light 

• Expression System: Mammalian cells (Chinese hamster Ovary cells) 

• Refolding Conditions: 

• Structure: Glycoprotein of 260 amino acids having a molecular weight of 37,000 dalcons. The primary 
sequence is identical to that of the native human enzyme. 

• Additional Information: Sales > $ 100 Million. Cost is $32 for 2.5 mg of protein (1 ampule) 

M-CSF (Macrophage-Colony Stimulating Factor) 

• Product name: Leucomax (generic name: Molgramosttn) 

• Produced by: 

• Indication: Human use, 

• Date of approval: FDA unapproved 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information: 

Epoetin Beta (Erythropoietin) 

• Product name: Marogen 

• Produced by: 

a Indication: Human use, 

• Date of approval: 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 



Ri-M 



WO 00/76480 PCT/USOO/16140 

25 

TABLE A 



Structure: 

Additional Information: 



P lyribonucleotide 

• Product name: Ampligen 

• Produced by: 

• Indication: Human use, 

• Date of approval: FDA Unapproved 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

» Post-Transitional Modifications: 

9 Structure; 

• Additional Information: 

Human Serum Albumin 

• Product name: 

• Produced by: 

• Indication: Human use, 

• Date of approval: 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure! 

• Additional Information: 

Sep torn on ab? 

• Product name: Gemaxin 

• Produced by: 

• Indication: Human use, 

• Date of approval: Not FDA approved 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information; 

Protein 

• Product name: 

• Produced by: 

» Indication: Human use, 

» Date of approval: 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information: 
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Approv ed Biotechnology Drugs and Vaccines 
tESX* 



Cdwpany_ 



Product 
Category 



tnrfteation 



Hemophilus b 
conjugate 
(meningococcal 
protein conjugate) 
and hepatitis b 
(nKsmbfnam) 
vaccine 



Merck 



recombinant vaccrnaHon of infants beginning at two months of age 
against both invasive rtoemophitvs mflueruae type b 
diseases (Hib) and hepatitis B (October 1996) 



Engerirte SnthlOuteBeecham cecombinant hepalilis B (September 1989) 

hepatitis B vaccine M*ktphla. PA vaccine 
(recombinant) . 



EPOGEN+ 

Epoetin alia 
(rS>0) 



Amgon 



erythropoietin treatment of anemia associated with chronic renal 
failure, intruding patients on dialysis and not on 
dialysis, and anemia in Retrcwir^treated HIV-infected 
patients (June 1959); treatment of anemia caused 
by chemolherapy in patients with non-myeloid 
malignancies (April 1993); prevention of anemia 
associated wftti surgical Wood loss, autologous blood 
donation adjuvant (Peceinber 1 199 6) 



Onho Biotech 



erymropotetin 



treatment of anemia associated with chronic renai 
failure, including patients on dialysis and not on 
tfaJysis, and anemia in Retrovf retreated HW4nfected 
items (December 1990k treatment of anemia caused 



Epoetin aha 
UEPO) 

pau — 

by diernomerapy m patients with non-rnyeiaid 
malignancies (April 1 993k prevention of anemia 
associated with surgical blood loss, autologous blood 
donation adjuvant (December 199€) 
[PROaiT was approved for market/** under Amgen's epoetin a/fa rtA Amgen mm/sctures the product tor Qrmo ***** J 
z!L i ^^^^ tx-fxedto Onho Ptvtfmsceutial the US. rights to epoetin a/fa for 



indications for human use excluding dialysis and Agnostics. _______ 


CenctttJpin 1111 
soma tropin 
(rONA origin) 


Pharmacia & Upjohn 
Kiten*zDo,Ml 


human 
growth 
hormone 


short stature in children due to growth hormone 
deficiency (August 1995) 


Censf* 

human growth 
hormone 
releasing factor 


Serono Laboratories 
Horwett, MA 


growth 
factor 


evaluation of the ability of the somaictroph of the 
pituitary gland to secrete growth hormone 
(December 1990); pedatric growth hormone 
deficiency (October 1997) 


GanaJ-F* 

recombinant hurrun 

Ibllfde-stlmuUting 

hormone 


Serono Laboratories 
Atorwe/7, A^A 


recombinant 

fertiHy 

hormone 


female infertility (September 1997) 










HumaJoj™ 


BiUlly 


recombinant 
insulin 


dabetes (June 1996} 


Humalrope* 

somatropin 
(rONA origin) 
for injection 


Bl Ulh/ 

tndianapoUs. IN 


human 
growth 
hormone 


human growth hormone deficiency in children 
(March 1987) 
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Appjt ovEP Biotechnology Drugs and Vaccines 

Proud 
Nam 



Compwr 



Otegni y 



indication 



human insulin 



B't Lilly 

tndivnpoHs, IN 



recombinant 
insulin 



diabetes (October 1982) 



DMA origin) 



„ Amgen 
interferon alfacon-1 Thousand Oaks, CA 



treatment of chronic hepatitis C viral infection 
(October 1997) 



toon* A 

interferon alt*2b 
(recombinant) 



Scrwng-ttcugh 
Madison, NJ 



hairy cell leukemia (June 1966k genital wart* 
dune 1 958); AlDS-related Kaposi sarcoma 
(Novarnber 1988); hepatitis C (February 1991); 
hepatttis 0 (Jury 1992); malignant melanoma 
(December 1995); follicular lymphoma in conjunction 
wiih cr^motherapy(hkrverTto 1997) 



KoGENate* 

antihemophniac 

(recombinant) 



Bayer Corporation, doting 
pharmaceutical Division factor 
Wter Haven, CT 



treatment of hemophilia A (February 1 993) 



Leukine™ 

sargramosom 
IGM-Of) 



Irnrnunex 
5eatffo, WA 



colony 
stimulating 



autologous bone marrow transplantation (March 1991k 
neutropenia resulting from cheiretherapy in acute 
myelogenous leukemia September 19951; allogeneic 
hone marrow transplantation (htovember 1995); 
peripheral blood progenia* cell mobilization and 
transplantation (December 199S) 



MyoSont* Centocor 
imictromab peruetate Ma/verq PA 



MAb 



nryocardia] infarction imaging agent duly 1996) 



Neumega* 

oprejvejgn 



Cenetfcs Institute 
Cambridge, MA 



MAb prevention of severe diemouwrapy-induced 

thrombocytopenia (November 1997) 



NWFOCB* 

Filgrastim 

(rocsn 



Amgen 

Thousand Oaks, CA 



colony cr^motharapyMnduced wutropenia (February 19911; 

stimulating autologous or allagenefc bone marrow transplantation 
boor (June 1994 J; chronic severe neutropenia 

(December 1994); support peripheral blood 
progenitor cell transplantation (December 1995) 



NordteopKJio 
somatropin 
(rONA origin) 
for injection 

NovoGn*7M0 
70% NPH human 
insulin isophane 
suspension 
& 30% regular, 
human insulin 
injection 

uecombinant DNA 
origin) 



Novo Nordisk 

Ptwrmaceuticab 

Princeton, NJ 



human 
growth 



treatment of growth failure in children due to 
inadequate growth hormone secretion (May 1995) 



Novo Nordisk 
Pharmaceutical! 
Pnnc&on* NJ 



recombinant 
insulin 



Insulin-dependent diabetes meilitus duly 1991) 



NorottirU 
Lents*, human 
insulin zinC 
suspension 
(recombinant DKA 
origin) 



Novo Nordisk 

Pharmaceuticals 

PrinoBfon.NI 



recombinant irouiin-depencent dJabotas meilitus (July 1991) 
insulin 



WO 00/76480 



28 



PCT/US00/16140 



TABLE A 



Approved Biotechnology Drugs and Vaccines 


E^?* Comoro cS&Sv tndtatlon 


Novoflii^ N 

NPHr human 
insulin taophane 
suspension 
urambinant DNA 


NovoNordisk 
Pharmactuttcalf 

Princeton NJ 


recombinant 
Insulin 


insulbi^ependent diabetes metlitus duly 1991) 


Novofin** 

regular, human 
insulin injection 
(recombinant DNA 


NovoNordisk 
ftiarmaceuticals 
Princeton, NJ 


recombinant 
insulin 


insulin-dependent diabetes melfitus (Jury 1991) 


Nn tropin ^ 
somatropfn 
for injection 


Gencftttch 

S. San fnndscD, CA 


human 
growth 
hormone 


growth failure in children due to chronic renal 
insufficiency, growth hormone inadequacy in children 
{March 1994); Turner's syndrome (December 1996); 
growth hormone inadequacy in adults (December 1997) 


NutrepuiAQ™ 

somatropfn 

(liquid) 


Genentech 

c Cm Franrwn. CA 


human 
hormone 


growth failure In children due to chronic renal 
insufficiency, growth hormone inadequacy in children 
(December 1995): Turner's syndrome (December 1996b 
growth hormone inadequacy <n adifo (December 1997) 


CRAY 

saffutnomab 


CYTOGEN 
Princman,Ni 


MAb 


detection! staging and fblkw-up of colorectal and 
ovarian cancers (December 1992) 


OKTO 

muTumonab-CD3 


Oftho Biotech 


MAb 


reversal of acute kidney transplant rejection 
(June 1956); reversal of heart and liver transplant 
rejection (June 1993) 


Proteufcfn* 

Gnierieukin-2) 


Chiron 

Bmmryvilie, CA 


mtericukin 


renal call carcinoma (May 1992); metastatic melanoma 
(January 1998) 


PrefbScmt* 

capromab 


CYTOCEN 
pcmcctDfi^ NJ 


MAb 


detection, staging and follow-up of prostate 
adenocarcinoma (October 1996) 


Protrapfn* 

somatrem 


Genentech 

S. Sin Francisco, CA 


human 
grov/tfi 
hormone 


human growth hormone deficiency in children 
(October 1985) 


ft 1 , ,, ,f» 
rUOvZjIXr 

domase alpha. 


Genentech 

S. San Fnndsco, CA 


recombinant 
DNase 


cystic fibrosis (December 1993h management of 
advanced cystic fibrosis (December 1996) 


Recowbfame™ 
antihemophilic 
factor recombinant 
CrAHF) 


Baxter Healthcare/ 
Hyiand Division 
CicnddJiCA 
Genetics Institute 


dotting 
factor 


hemophilia A (December 1 992) 


RECOMSrVAX HB* 
hepatitis 9 vaccine 


Merck 

Whitehovsc Station, N) 


recombinant 
vaccine 


hepatitis 8 prevention (Jury 1986) 


RefTudan m 

lepirudln 
IrONAJ 


Hoecttf Marion Roussel 
Kansas Qty, MO 


recombinant 
anticoagulant 


heparin-induced thrornbocytopenia type II 
(March 1998) 



for injection 
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Name 




Product 
OtesotT 




becapiermin 


Onho^McNtil 
Pharmaceuticals 


growth 
factor 


fewer extremity diabetic neuropathic ulcers 
(December 1997) 


JteoProe 

abcixmab 


Ceraocor 
M*/vem,PA 
£fi Lilly 

tntfarapoto, IN 


MAb 


arrtl-pla»l*t prevention of blood dots in the setting of 
high-risk percutaneous transfwrenaJ coronary angioplasty 
(December 1994); refractory unstable angina when 
percutaneous coronary intervention is planned 
iNcwernoer \ 


Retmse™ 
retepUse 


Boehringer Mannheim 

Centocor 
/VU/vwrv PA 


tissue 

plasminogen 
factor 


treatment of acute myocardial infarction (October 1 996) 


Rfroan* 

ritinrimab 


Genemech 

S. Szn frzndsco. CA 
IDEC Pharmaceuticals 


MAb 


treatment of relapsed or refractory tow-grade or 
follicular CD20-positrve B-ceU rtorvHodgkto'i 
lympnoma irwvemDer 1 77/ r t 


Rofcroft**A 
imcrftran aifa-2a, 
recombinant 


HoffinamvU Rodw 
Nudey,N! 




hairy cell leukemia dune 1 966); AlDfrrelated Kaposi's 
sarcoma (November 19W): chronic myelogenous 
leukemia ONovember 199% hepatitis C 

UHOWnDVT l VVMV 


Satan* 

somatroctn 
CrONA origin) 


Serono Laboratories 
Harwell, MA 


human 
grown 
hormone 


pediatric growth hormone deficiency (October 1996) 


Serostim™ 
somatropin 
(rDNA origin) 
for injection 


Serono laboratories 
r\^&we/£ MA 


human 
growth 
hormone 


treatment of AJD5-*ssodated catabolism/westing 
(August 1996); pediatric HiV failure to thrive 
(February 1996) 


ncfeturnomab 


Boehringer inf^heirn 
RidgefiddCT 
NaoRx 
SeatrfcVVA 


MAb 


detection of small-cell lung cancer (August 1 996} 


Vtftide* 

ddoforir injection 


Gliad Sciences 
foster Cry, CA 


nucleotide 
analogue 


cytomegalovirus retinitis in AIDS patients (June 1996) 


Zerapaxf 


Hoffmann-la Roche 

Nudey.Nl 


MAb 


prevention of acute kidney transplant rejection 
(December 1997) 



The content of this survey has been obtained through government and industry sources based on the latest information. 
The information may net be comprehensive For more specific information about a particular product contact the Individual 
company directly. 
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A1PS/H1V Infection and Related Conditions 



Product 
Name 


Company 


fl i « hif I 

proouci 
Category 


Indication 


Status^ 


A£M39and 
AD-519 


Tanox Biosystems 
HownoaTX 


MAb 


HIV infection, AIDS 


Phase U 


AD-439 MAb. 
antl~HJVtoV3 
loopof gpi20 
protein; neutniizing 


Tanox Btosystems 
Houston, TX 


MAb 


HIV infection, AIDS 


Phase 11 


AD-519 MAb, 
anti-HiY CO C4 
region of gpl 20 
protein; nettralizing 
antibody 


Tanox Biosystems 

WM«m« TY 


MAb 


Hrv bifeaioa AJD5 


Phase II 


interferon atfwv3 


New Brunswick, N) 


interferon 


AlDS-relaitd complex, AIDS 


Phase W 


AlfcronN 
tnrecson 9 

If UUlCiUil mHmlU 


Interferon Sciences 
New Brunswick, l>Q 


tnCfOTBTvn 


HIV infection 

(see also infectious diseases) 


Phase 111 






co-infeaion (HIV/HCV) 


Phase II 


12-TMC 
(vCP205) 


Pasteur Menem Connauxht 
I^ons, Fiance 
Virugeneticj 
AAany.NV 


vaccine 


HIV infection 


Phase U 




Herraspherx 8fcjpharma 
New York, HY 


interferon 


HJV mfecrion 

(see also cancer, infectious diseases, 
other) 


Phase II 


autologous gene- 
modHisd 

hematopoietic 
stem cells 


SySremix 
PahAko.CA 


gene therapy 


HIV infection 


Phase 1 


gene therapy 


CeNCenesys 
Fester Ctty, CA 
Hoechst Marion Roussel 
tonsasGty.MO 


gene therapy 


HIV infection 


Phase U 


gp120 
vaccine 


VaxCen 


vaccine 


AIDS 


Phase II 


HIV4TM 

ft tiMii m tofTM 

HIV.1 UIBenvAtv 
retruviraj vector 1 


Chiron Vngenc 
SanDicgaC* 


gene therapy 


asymptomatic HtVO infection 


Phase 0 


HlVvacdne 
If pi 20) 


Chiron 

Errxryvilk, CA 


vaccine 


AIDS 


Phase 11 


tmerleukin-10 
01-10) 


Schering-Plough 


interleukin 


HIV disease 

(set also autoimmune, digestive, 
heart neurologic respiratory, skin) 


Phase! 
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Product . 
Name 




Product 
Category 


Indication 


Status r 


SIS 2922 


bis Pharmaceuticals 
C*r!ib*tt CA 




\tj w#»e ivmivi i * w# * v*" 


Phase HI 


ISIS 13312 


Ish Pharmaceuticals 


entisense 


cytomegalovirus retinitis 


Phase 1 


sargramostim 
(GM-CSF) 


Imniuncx 


colony 

stimulating 

factor 


adjuvant to AIDS therapy, 
HtV Infection, prevention of 
infection in HtVpaaents 
(see also cancer! 


Phase U 


memantme 


Neurobic4ogica! 
Technologies 




AIDS dementia complex and 
AJOS-related neuropathic pam 

few* a fen diaheted 

156V 4 1X7 UUUOBI 


Phase II 


MPL+ 

mtmuncmodulafof 


Ribi ImmunoChem 
Hamilton, MT 


vaccine 


AIDS 

alcn mfeetiom diseased 


Phase! 


Filgrastim 
(rGCSF) 


Amgen 


mtMw 

COWnj 

stimulating 
factor 


treatment and prevention of 
neutropenia m HIV patients 
(see also cancer, respiratory* 


application 
submitted 


Oridrel* 
* recombinant 
human chorionic 
gonadotropin 
(MiCQ 


Ares-Serono and 
Serorto Laboratories 


recomblnart 
gonadotropin 


Kaposi's sarcoma, AJDS-friated 

hypogonadism 

(see also infertility) 


Phase HI 


PEC irterieuidn-2 


Ottion 

Emeryville, CA 


iflterieutin 


HIV infection in combination 
with Retrovir* 


Phase D 


PMPA 


Giro) Science* 
foster On/, CA 


nucleotide 
analogue 


HIV infection, AIDS 


Phase II 


Pteveon™ 

adefovtrdtpivcttil 


Gifead Sciences 

Foster Oty, CA 


analogue 


HIV olfaction, AIDS 


Phase III 


PRO 367 


Progenies Pharmaceuticals 
Tvrymm, NY 




HIV infection 


Phase 1 


PRO 542 


Progenia Pharmaceuticals 
Tsnyiown, NY* 




HlVireection 


Phase! 


Proleuttn* 

aldesleukin 
(interieukui'2) 


Chiron 

Emeryville, CA 


mterieukin 


HIV infection in combination 
with Retrovir* 
(see also cancer) 


Phase Mil 


HIV-1 immunogen 


Immune Response Corp. 
C2Tttxd,CA 


immune- 

i,,„ ,-t 

therapy 


HIV seropositive 


Phase HI 


retroviral vector 
with 2 fibozymes 


Chiron 

fineryviXfe* CA 


gene therapy 


HIV infection 


Ruse l/n 


TBC-3B 
(vaccinia virus 


Therion Biologies 


vaccine 


AIDS prevention 


Phase 1 



expressing HIV 
genes env, gag 
and pal) 
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Product 




Product 
Category 


Indication 




sdenosme 
deamirwe- 


National Cancer Institute 
8ediad*,MD 


gene therapy 


severe combined 
immunodaffciency 


Phase 1 

NCI TeiAt 


transduced 
autologous CD34+ 
P3Cor 

umbilical cony 
placental blood 
cells 










adenosine 
dgamliUtte* 
transduced 
T cells 


National Cancer Institute 
6*h*da,MD 


gene therapy 


severe combined 
imnrunooeficiency 


Phase 1 

NCI Trial 


AnerfiX^MtA 


Anergen 

Redwood Cty, CA 


functional 
armeenks 
tmmuno* 
therapy 


rheumatoid arthritis 


Phase 1 


AnervaX t * 


Anenjen 

Redwood City, CA 


peptide 
vacone 


rheumatoid arthritis 


Phase II 


Avakint n> 

chimeric ano-TNF 

antibody 


Centocof 
Maivtrn, FA 


MAD 


rheumatoid arthritis 
(see also digestive) 


Phase 01 


CD40ligand 


Kogen 

Cambridge* MA 


MAb 


lupus* immune thrombocytopenic 
purpura 


Phase A 


clenoiprfmab 


IDEC Pharmaceuticals 
SanOregaCA 
SmhhWine Beecham 
Phitiddpti*. PA 


MAb 


rheumatoid arthritis 


Phase II 


ConXn 1 - 

fetaxin 


Conned cs 
P»ioA/ro,CA 


recombmanr 

human 

protein 


scleroderma 


Phase Q 


r L 1 

UUIS 

tumor necrosis 

MOOT UrlrJ 


immunex 
$extte,WA 

Pnu2oelphia, PA 


recombinant 

soluble 

receptor 


rheumatoid arthritis 


Phase III 


K5GU1 


Alexion Pharmaceuticals 
New Haven, CT 


MAb 


lupus, rheumatoid arthritis 


Phase Hi 


IDEC-131 
humanized MAb 


I0€C Pharmaceuticals 
San Diego, CA 


MAb 


systemic lupus erythematosus 


rnase I 


1L-2 fusion protein 


Seragen 

Hopkinton, MA 


fusion 
protein 


severe rheumatoid arthritis 
(see also cancer, skin) 


Phase VU 


inter leufan-IO 
(IU10) 


Schering-Plough 
M*fccn,NJ 


imeHflukin 


rheumatoid arthritis 

(see also AIDSVUV, digestive, heart 

neurologic respiratory, skm) 


Phased 


IR501 
therapeutic 


Immune Response Corp. 
OrisbaiCA 


vaccine 


rheumatoid arthritis 


Phase II 


vaccine 










ISIS 2302 


IstS Pharmaceuticals 
C*dsoa<tCA 


antisense 


rheumatoid arthritis 
(see also digestive, skin, 
trartipUncation) 


Phased 
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Product 


Company , _ 


Product 

Catefiory 


Indication 


gwgofwienf 


MDX-33 


Medtftx 


MAb 


autoimmune diseases. Idiopathic 
thrombocytopenic purpura 


Phase 1 


OCTHOOONE 
OCT4A 


Ortho Biotech 
KantaaNf 


MAb 


treatment of CD4-mediated 
autoimmune disease* 
(see also transplantation) 


Phased 


Quadraklne 

interieukxn-4 


Schering-Plough 
Madison, HI 


imerieukin 


rheumatoid arthritis 


Phase 1 


SMART™ Anti-CD3 

HuM291 


Protein Design Labs 
Atounom Vfcw, CA 


MAb 


autoimmune diseases 
t$ec also transplantation) 


Phase 1 


Blood Disorders 








Product 




PioducT 

Cate H°TL..._. 


Indication 




CPC-111 


Cyprus Phatfrnaceuricato 
CrkhxLCA 


cellular 
therapy 


slddecH! olsease 
(see also heart) 


Phase 11 


Factor VIII 


Transkaryotic Therapies 
CstnbriQQt, MA 


gene therapy 


hemophilia A 


Phase 1 


GA-EPO 


Hoeduc Marion Round 

Transicvyonc Therapies 
Cambra^MA 


erythropoietin 


anemia associated with 
chronic renal failure 


Phase U 


KogcittlB-N 

rfvni 


Bayer 

Ser*e/ey,GA 


factor* 


hemophilia A 


Phase HI 


Novo5cverr* 

recombinant factor 
Vita 


Novo NonSsk 
Pharroaceutfcah 
Princeton NJ 


dotting 
factor 


treatment of hernophifia A&Bwith 
and without antibodies against 
factors VUVK 


Phase til 


Opto™ 

recombinant human 

hemoglobin 

trHbl.U 


So mitogen 
Boulder, CO 


recombinant 

human 

hemoglobin 


oxygerwsrrying agent and 
alternative bo red blood cell 
transfusion 


Phase II 






Stimulation of red blood Ceil 
formation 


Phase 1 


Refacfa* 

recombinant factor 

yiij 


Genetics Institute 
Cambridge, MA 


dotting 
factor 


hernophiftaA 


Phase III 


YM-337MAb 


Yamanoudu USA 


MAb 


platelet aggregation 


Phase! 



White Plains, NY 
Protein Design labs 
Mounoj/n View, CA 
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Product 




Product 
Category 


Imficafion 


Development 


131Kh7hfT-1/B 

j 


Technidone 
Justin G\ 


MAO 


malignant giivnta 


Phase 1 


Cell PloduCliflO 

System 

stem and progenitor 
ccH expansion from 
bone marrow and 
iimoiitcu cwru 


Aastrom Biosciences 
AnnAibor.Ml 


cellular 
therapy 


cancer immunosuppression/ 
blood and immune system 

ablative chemotherapy 


Phase U 


Ac6mnttM^ 

interferon 


National Cancer Institute 

Bethesd»,MD 

Ocncntech 

5. San Frandscn CA 


interferon 


colon, lung, ovarian, prostate 
cancers, melanoma 


Phase II 
NCI Trial 


AFP-Sexn"* 
iechneiiunv99B> 

(germctW 


inmunomedJCS 
Morris Plains, NJ 


MAb 


extent of tfsease staging of liver 
and germ cell cancers 


Phase II 


hematopoietic 
stem cell 


SyStem ix 
Pa/oAte CA 


ceJIular 
therapy 


advanced leukemia, lymphoma, 
myelodysplasiic syndromes 


Phase 1 


ABovMifl-7 

DNA/lrprd complex 
encoding hla-87 
antigen 


VicaJ 

SanDrtgo, CA 


gene therapy 


advanced metastatic melanoma, 
non-resecta We squamous cell 
carcinoma of the head and nedc 


Phase II 










ALT 

Uutolymphocyte 
therapy) 


Ceilcor 
Newton, MA 
CYTOCEN 

Princeton NJ 


cellular 
therapy 


metastatic renal cell carcinoma 
(kidney cancer) 


Phase HI 
completed 


AlVAC-87.t 


National Cancer Institute 
8c<had9,MD 


gene therapy 


melanoma 


mase * 

NCI TtiAt 


ALVACCEA-B7.1 


National Cancer Institute 
B(Xhesd2,MD 


gene therapy 


advanced adenocarcinomas 


rnase I 

NCI TftlAL 


ALVAC-CEA 
vaccine 


National Cancer Instinae 
BethesdlMD 


vaccine 


atjvanceo cancers 


NCI Trial 


ALVAC-4L-12 
vaccine 


National Cancer Institute 

Bethesd*,MD 

Pasteur Merieux Connaiight 

tyons, f/a/ra 


vaccine 


melanoma 


Phase 1 

NCI T«ial 


Ampfgerr* 


Hemisphere Bwpharma 
New York. W 


iitterteron 


renal cancer 

(see also A1DS/H1V, infectious 
diseases, other) 


Phase W 


ami-cancer T<ell 
gene therapy 


GeflGenesys 
foster Gty.CA 


gene therapy 


colon cancer 


Phase Wl 


anti-idfcxype 
monoclonal 


Novanis Pharmaceuticals 
test Hanover, NJ 


MAb 


cancer 


Phase 1 



antibody 
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AND RELATED 


Conditions 




KSSc 


Company 


Product 
Category 


Indication 


Development 
Status 


amM «orv/*rcj o 
tm/nunotoxifl 


National Cancer Institute 
Bethes&MD 


MAb4«»n 


leukemia, lymphoma 


Phase I 

NCI Tbiai 


arid- transferrin 
receptor 

MAb 


National Cancer Institute 


MAb 


advanced, retractory solid tumors • 


Phase 1 

NCI Trial 


anti-VEGF 


Cenensech 

£ San Frtftdsco, CA 


MAb 


cancer 


Phase 1 


autologous 
hematopoietic 
stem ceils for 
autologous 


Sy&emix 
Pah Abo, CA 


cellular 
therapy 


hematopoietic reconstrtutton in 
patients with multiple myeloma, 
non-Hodgkin's lymphoma, 
breast cancer 


Phase IAI 


hematopoietic 










autologous peptide* 
spectre acilvaied 


National Cancer Institute 
0etne*fc,M0 


cellular 
merapy 


advanced sou a tumors 


Phase 1 

NCI Trial 


transduced CD34+ 
bone marrow 
and peripheral 


National Cancer Institute 
BethesfrMD 


gene therapy 


breast cancer* myeloma 


Phase 1 

NCI TaiAL 


Avtddm* 

MAb conjugate 


Jansaen Pharmaceutica 
rrtusvi/fcvN; 
Neoftx 
5eanfe, WA 


MAb 


colorectal, lung, prostate cancers 


Phase II 


Avidne'* 

CTP-37 


AVI 8ioPha/ma 


vaccine 


cokxecoJ, pancreatic cancers 


Phased 


Aroma* 


Biogen 

Can4inxfe*M4 


interferon 


glioma 

{see also neurologic) 


Phase fl 


57 ujj ejected 
allogeneic 
melanoma 
cell vaccine 


NaiionaJ Cancer lruthute 
MD 


vaccine 


melanoma 


Phase 1 

NCI Trial 


BEC2, antHdiotvpe 
MAb 


tmOcne Systems 
Somervtf/e, NJ 


vaccine 


melanoma, small-cell lung cancer 


Phase 1 


recombinant 
beta interferon- 1b 


National Cancer Institute 
Bethcsdt, MD 
Berlex Laboratories 
Wayne; A? 


interferon 


norwnall-cell lung cancer 
(see aho neurologic) 


Phase III 
NCI Trial 


bispeciftc 
antibody 


Chiron 

Emery* Ut.CA 


MAb 


cancer 


Phase 1 


C225, airi-ECFR 
chimeric MAb 


IrnOone Systems 
SomevtilcNJ 


MAb 


epidermal growth factor receptor 
positive cancers 


Phase fl 


CampathlH 


LeukoSite 
Cjrnbndgc, MA 


MAb 


chronic lymphocytic leukemia 


in clinical 
rriak 
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Cancer 


and Related 


Conditions 




Product 
Name 




Product 
Category 


Indication 


Development 


caitunoernbryonic 
antigen peptide- 1 


National Cancer Institute 
0«hesd*,MD 


vaccine 


breast gastrointestinal tract 
lung cancers 


Phase 1 

NO Trial 


CEAOdV" 
humanised 
antH»£A araivouy 
<hMN14) 


bnmunoRteolcs 
Morris Plains, NJ 


MAb 


colorectal cancer 


Phase u 


CEA*5can TJ " 

techneiimn-99n»- 
annturnomab 


immunomeuic? 
Moms Plains, NJ 


MAb 


extent of disease staging of breast 
cancer 


Phase II 


CEA-Scan™ 
technetium- 99 nrv- 
arcitumomab 
fluff) 


frnmunomecOcs 
Morris Pla ins, N) 


MAb 


extent of disease staging of lung 


Phase m 


CEAVac™ 
anti-idiotype 


Titan PharmaceuticaJs 
£ San franasco, CA 


vaccine 


colorectal cancer 


Phase 11 


ceil therapy 


CytoTherapeutics 
Providence Rl 


cellular 
therapy 


cancer pain, imtr^atabteAmrelieved 
by other forms of treatment 


Phase H 


Cereport 1 * 
CRMP-7) 


AJ koines 
Cambridge MA 




recurrent maCenant brain tumor 


Phase IH 


chemotherapy* 
resistant 
bone fnairuw 


Ceneti* 


gene therapy 


treatment of cancer patients 
requiring chemotherapy 


Phase IA\ 


chimeric MAb 
14,16 


National Cancer Institute 
Beth*sd*,MD 


MAb 


melanoma, neuroblastoma 


Phase II 
NCI Thai 


CM 101 


CarboMed 
0/enrworxi 7N 




cancer 


Phase 1/0 


CMA-676 


Wyeth-Ayerst Uboratone* 
Philadelphia. PA 


MAb 


relapsed acute myelogenous 
leukemia 


Phase ll/lil 


CMM01 


VVyem-Ayerst Laboratories 
Philadelphia, PA 


MAb 


ovarian cancer 


Phase W 


colon cancer 
cell Une 


immune Response Corp. 
GirfefedGt 

Sidney Kimmel Cancer Oen» 
SanDkgc^CA 


vaccine 


colon cancer 


Phase 1 


Cr\j58,774 


OSl Pharmaceuticals 

Ur\ionddlt,HY 

Pfl26f 

New York NY 


ceflular 
therapy 


cancer 


Phasel 


CT-2584 


G*U Therapeutics 
5e*rfe WA 




ovarian, prostate cancer, 
sarcoma 


Phase 1 


cyt osine deaminase 
gene-adenovirai 


CenVec 
RocMllc, MD 


gene therapy 


colon cancer 


Phasel 



vector 
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Cancer and Related Conditions 



Product 
Name 


Company 


Product 


Indication 


sums r 


DAVHu(ganYna).4 
JhlFNtfV}) 
toroveoor 1 * 
hlFr*v retroviral 


OiifanVUgtne 


gene therapy 


metastatic melanoma 


Phwl 



DA/Huteatnma).15- Oiiron Viagene gene therapy stage IV 

iramduced San Diego, CA malignant melaioma 

autologous tumor 

ceils and interferon* 

gamma expressing 

transduced 

autologous tumor 

cells (combination 



ru/HiifffMiflu) i c 
l/a/ mng<jm rrwi/. i j» 

transduced 

autologous tumor 

cdtefTAT 


San Diego, CA 


gene therapy 


disseminated 
malignant melanoma 


Phase t 


daniplesrfm 


Searle 
Stofce, ft 


growth factor 


mobilization of peripheral 

LlfuJ ,« nil nail* 

D4COO stem cetp 


Phase hi 


dendritic cell 


Dendreon 

Mountain View, CA 


cellular 
therapy 


advanced prostate cancer 


Phase Kill 


therapy 


multiple myeloma 


Phase 1 


E/A lipid complex 
(TgDCC-eVA) 


Targeted Genetics 
5e*tk,WA 


gene therapy 


breast head and neck, ovarian 
cancers 


Phase I 


ECF fusion protein 
OAB^ECF 


Seragen 

Hopkinwn, MA 


fusion protein 


non-srnall-cefl lung cancer 


Phase Ml 


erythropoietin 


National Cancer Institute 

Oitho Biotech 
*antan,N/ 


erythropoietin 


neuroblastoma 


Phase 11 
NCI TeiAi 


EKB-38 
immunotOJdn 
fusion protein 
(recombinant ) 


National Cancer Institute 
Bdhesd*,MD 


fusion protein 


advanced stage solid tumors 


Phase I 

NCI TeiAL 


Ewirrg's sarcoma 
and alveolar 
mabdomyosarcorna 
peptide vaccine 


National Cancer institute 
Bethesd^MD 


vaccine 




Phase! 

NCI TftlAl 


FLBligand 


National Cancer institute 
tehesd^MD 
immunex 
SeaaM, WA 


growth factor 


melanoma, renal cell cancer 


Phase 1 

NCI Trial 


C3139 


Genu 

5an Diego, CA 


ami sense 


cancer 


Phase! 


gamma interferon 
gene therapy 


Duron 

£rrw>vii!fcv C4 


gene therapy 


cancer 


Phase 1 
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Catena — 


Indication 




Cmrimmune™ 

neutralizing G1 7 
Hormone 


Aphton 

WoodUntLCA 


vaccine 


colorectal, pancreatic, stomach 
cancers 

(see also digestive) 


Phase VU 


CcrwVn* 
gene vaccine 


Centocor 


vaccine 


colorectal cancer 


Phase! 


CU-32S 


Genetic Therapy 
Gatttmbvrg, MD 


gene therapy 


glioblastoma multiforme 


Phase IH 


CM-C5F cellular 
cancer vaccine 


Pmvderject Vaccines 
Madison, W7 


vaccine 


melanoma, sarcoma 


Phase 1 


CMK 

gangfictsidc 
antigen 


Bristol-Myers Squibb 
Aiftcefonj A0 
Progenies Pharmaceuticals 
Tanywvvn, /VT 


vaccine 


prevent recurrence following surgery 
to remove primary melanoma 


Phase HI 


gp1 00 adenovirus 
vaccine 


National Cancer institute 
flemesxfcMD 
Genzyme Molecular 
Oncology 
vamonuge^ am 


vaccine 


melanoma 


Phase 1 

NCI Trial 


gp 100 peptide 
vaccine 


National Cancer Institute 
B€lhtsda,MO 


vaccine 


melanoma 


Phase 1 

NCI T ft i a i 


CVAX"* 
cancer vaccine 


Cell Cenesys 
Foster Ory,CA 


vaccine 


prostate^ lung cancers* melanoma 


Phase l/tt 


HER-2/heu 
peptide vaccine 


National Cancer Institute 
Bethesda,MD 


vaccine 


breast, colorectal, ovarian, 


Phase 1 

NCI TatAt 


Hefceptffi" 
trastuzumab 
(ami-HER-2 
humanized MAb) 


Cenentech 

5. Sin fnnrisco, CA 


MAb 


breast cancer 


Phase m 
completed 


HPV16,E6 and E7 
peptide vaccine 


National Cancer Insmme 
8<xhesda,MD 


vaccine 


cervical cancer 


Phase i 

NCI TftlAL 


HPV £7 lipopeptide 
vaccine 


National Cancer institute 
Cytel 

San Ditto CA 


vaccine 


cervical cancer 


Phase 1 

NCI Thai 


HPV vaccine 


Medlmmune 
Ct/tnerji>un>A4D 
SmtmKHne Beedum 
Philaddphk,F>A 


vaccine 


cervical cancer 

(see also infectious diseases) 


Phase 1 


HSPPCS6 
(autologous 
tumor derived] 


Antigen ics 
WewYoritivy 


heat shock 
protein 


melanoma, pancreatic 
renal cell cancers 


Phase! 


human growth 
hormone 


Tranxkaryotic Therapies 
Cambridge MA 


gene therapy 


cancer cachexia (musde wasting) 


Phase I 


IDECMnBB 


I0EC Pharmaceuticals 
SanD/ejaC4 


MAb 


fun-Hodgktrrs B-ceJI lymphoma 


Phase VH 


IOEC-Y288 


lOECPharmaceudcats 


MAb 


non-Hodgidn's B-ceil lymphoma 


Phase 1/11 



Sen Prego, CA 
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Cancer 


and Related 


Conditions 




Product 


Company 


Product 
Category 


Indication 


uevvtopfneni 




Caneene 


colony 
stimulating 


mobilization of peripheral blood 
stem ceils in patients with 
adjuvant breast cancer 


Phase 111 


LeoJurtt™ 

sargrarriostirn 


frntnunex 
SoaBfeVVK 


colony 

stimulating 

factor 


prophylaxis and treatment of 

neutrapenia in acute myelogenous 
leukemia 

(see also AIDS/HIV) 


application 

***** 


LeuvedZn 

DNAAtpid complex 
encoding !t*2 


VicaJ 

San Diego, CA 


gene therapy 


prostate cancer, renal cell carcinoma, 
melanoma, sarcoma 


Phase 1 


LP 2307 


Li Oak Pharmaceuticals 
U}alla,CA 


vaccine 


malignant melanoma 


Phase HI 


LK-3001 


Inex Pharmaceuticals 
HaywttO 




chronic myelogenous leukemia 
in accelerated phase or bias crisis 


Phase 1 


LYM-I 


Technic lone 
lustra CA 


MAb 


lymphoma 


Phase UVtll 


Lympr»dde'" 
and-CD22 
humanized MAb 


immunomedics 
Morris Pizim,N) 


MAO 


t 1 \ m 1 • ,-,«. B <« 1, — ,,L| i— i 

norwiocpan s o-cen lympnoma 


Phase VII 


LympbcScafl™ 

techneDurn-9 9 n> 

bectumotnab 

Oymphoma) 


trnmunomedics 
Morris Plains, Ml 


MAO 


extent or oqeasa staging or 
non-HodgkiA's B-ceJJ lymphoma, 
detection of residual oisease 
following radiatiWchemotherapy 


Phase Ul 


MAb 


Gaxo Wdlcome 
ksduTriingkPxkNC 


MAb 


lung, prostate cancers 


Phase II 


MART-1 

adenovirus 

vaccine 


National Cancer Institute 
BcthcsdxMD 
Cenzyme Molecular 
Oncology 
Cvnbridgt, MA 


vaccine 


melanoma 


Phase 1 

NCI Trial 


MART-1 
melanoma 


National Cancer Institute 
B*h*ck,MO 


vaccine 


metastatic melanoma 


Phase 1 

NCI Trial 


vaccine 










MDRxi™ 


Than PhanneceuticaJs 
SL Sift Francisco, CA 


gene therapy 


enable hi^-dose chemotherapy 
with reduced side effects 


Phase 1 


MOX-447 
btspeciRC antibody 


Medarex 
Amandafe, fvj 


MAb 


head and neck, renal cancers 


Phase W 


MOX-H210 
bhpecirlc amibody 


Medarex 

Annandalm, NJ 


MAb 


breast colorectal, kidney « ovarian, 
prostate cancers 


Phase l/II 


Meiaone* 

melanoma 
fhefacrfne 
(therapeutic 
vaccine) 


RDbi ImmunoChern 
Hsmitton, MT 


vaccine 


stage IV rndanoma whh interferon 
alpha 


Phase 111 
completed 


Ribi tmmunoChem 
Ham/Aoa M7" 
Southwest Oncology Group 
5*n An&n io, TX 


vaccine 


stage II rndanoma in patients with 
no evidence of disease to prevent 
recurrence following surgery to 
remove primary disease 


Phase II! 
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Cancer 


and Related 


Conditions 




Product 
Name 




Product 
Cateflory 


Indication 


Development 


myeloid progenitor 
inntonpry how* i 


Human Genome Sciences 


inttrieukin 


chernoprotcction 


Phase 1 


myeloma denved 
touxyprc amigen 
vaccine 


National Cancer Institute 


vaccine 


nujitrple myeloma 


Phase I 

NCI TfttAL 


NRjPOOT* 

Filgrastim 


Arngen 

Thousand Oaks, CA 


colony 

stimulating 

factor 


acute myelogenous leukemia 
(see also AIDS/HP/, respiratory) 


application 
submitted 


PC/* l tminnimfn 


Enzon 

Rhone-Poulenc Row 




first-line treatment of acute 
lymphoblastic leukemia (ALU 

v4itl* Al ^ 1 lfMl<Vifi*< ivmnhflftis 
«QUH ALL* tVJ»* m n^M^tn * ijnnpnuTMU 

chronic lymphocytic leukemia 


indinicaJ 
trials 




Technlclone 
Tinrfn, CA 


MAb 


malignant glioma 


Phase 1 


OncoRad«re 

f*YT.'* 5 A.Y.Q0 


CYTOGEN 


MAb 


targeted radiotherapy for prostate 
malignancies 


Phase II 


OncoScmt* 

satumomab 
peridetide 


CYTOGEN 

/^r?rr i PPCpnj A^ 


MAb 


detection, staging and follow-up 
of breast cancer 


Phase ft 


ONYX-013 


Onyx Ptiarmaceuricals 
Richmond, CA 


oncolytic 
virus therapy 


p53 deficient cancers 


Phase iff 


p53 and RAS 
vaccine 


National Cancer Institute 
Betnesaa, Mu 


vaccine 


solid tumors 


Phase 1 

NCI Trial 


p53 tumor 


5chering-PIough 
Madison, NJ 


gene therapy 


lung cancer 


Phase II 


suppressor gene 




solid tumors mar cany the 
□53 gene mutation or deletion 


phase 1 


ed/ecoiomab 


Centocor 
A4a/vern>rM 


MAb 


adjuvant therapy for post«operaftve 
colorectal cancer 


phase 1)1 


peripheral blood 
lymphocytes 
transduced with 
a gone encoding 
a chimeric T-eeTl 
receptor 


National Cancer Institute 

UCUlTiQ*, 


gene therapy 


ovarian cancer 


Phase } 

NCI Tiial 


Proleufarr* 
aldesleukin 
flruerieukin-2) 


Chiron 

Emeryville CA 


t - * - * * 
mteneuicin 


acute myelogenous leukemia, 
non-Hodgkm's lymphoma 
(see also AJOaVHIV) 


Phase mil 


promegapoletin 


Searfe 
Sfa*/e,/L 


growth factor 


adjunctive hematopoietic therapy 
following chernotherapy 


Phase I 


Prostvac 

recombinant 
vaccinia virus 


Therion Biologies 
Cambrfc^AM 


vaccine 


prostate cancer 


Phase VII 
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Cancer 


and Related 


Conditions 




Product 




Catenotv 


Indication 




SA5 5-17 peptide 
vaccine 


National Cancer Institute 
BethssdiMO 


vaccine 


solid tumors 


Phase I 

NCI Ttut 


iCEAVaom 

rgCOTfibffiant 
carcinoembryontc 


Protein Sciences 
Mtridcn, CT 


vaccine 


breast, colon cancers 


phase 1 


Refaff* 

recombinant 
Interferon besa-1a 


Serorto Laboratories 
NorwdLMA 


interferon 


colorectal cancer 

(see also infectious diseases. 


Phased 








non-sman-ceii umj cancer 


Phase W 


recomotnant numan 
interieukin-1 2 
(rhlL-12) 


Cenedcs Institute 

Cambridge, MA 

VvyeirKAyerstLabrjraiories 

PNbdeiphfrPA 


Inoerieuidn 


cancer 

tsee aiso infectious aueasev 


Phase HI 


retroviral vector 
wtih tumor necrosis 


Chiron 

fmervv/We, GA 


gene therapy 


melanoma 


Phase! 


rf-gp100 
(recombinant 
fowlpox vims) 


Therion Biologies 
Cambridge, MA 


vacefc* 


melanoma 


Phase 1 


rF-MARTO 
(recombinant 
fewfpo* virus) 


Therion Biologies 
Cambridge, MA 


vaccine 


melanoma 


Phase 1 


R!GScait*aU9 

125Mr49MAb 


Neoprobe 
Dublin, OH 


MAb 


colorectal cancer 


application 
submitted 


riaoumab 


National Cancer institute 

8tthesdi,MD 

[DSC Pharmaceuticals 

Sin Diego, CA 


MAb 


leukemia* lymphoma 


Phase U 
NC! Trial 


ftofcron*-A 

interferon alfa-2a. 


Hoffmann-La Roche 
Nutky,ty 


interferon 


malignant melanoma adjuvant 


Phase HI 


rV-gplOO 
(recombinant 
vaccinia virus) 


Therion Biologies 
Cambridge. MA 


vaccine 


melanoma 


Phase 1 


rV-MART-1 
(recombinant 


Therion Biologies 
Cambridge, MA 


vaccine 


melanoma 


Phase 1 


Seiwtm"* 
so ma tropin 
(rONA origin) 
for injection 


Serono Laboratories 
NorvtlLMA 


human 

growth 
hormone 


cancer cachexia 
tsee also other) 


Phase t/H 


Sgosh* 

recombinant 
imerleukln-6 


Ares-Serono and 
5enono Laboratories 

Nomrf/, MA 


imerleukin 


hematological conditions 
(rm^lodyspJasdc syndromes, cancer) 


Phase l/B 



(HL-6) 
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Product 


Company 


Product 
Category 


Indication 


§SS opwcm 


SMART* 

HuM195 


Protein Design Labs 
Mountain View, CA 


MAO 


acme myewiwi icuacmw 

acute promyelocyte leukemia 

advanced myeloid leukemia 
(with Bfemuth-213) 


Phase JVUI 
Phase U 
Phase 1 


stem ceil fecic* 


Anigen 

Thousand Oaks. CA 


stem cell 
factor 


adjunct to chemotherapy 


application 
submitted 


SU101 


SUCEN 

Redwood Gty,CA 


FOCf. 

receptor 

tyrosine 

ktnase 

inhibitor 


malignant glioma 
prostate cancer 
solid tumors 


Phase Ul 
Phase II 
Phase V" 


SU5416 


SUCEN 

Redwood City. CA 


angiogenesjs 
tnhfrtor 


solid tumors 


Phase! 


TBCCEA 
(vaccinia vitus 
expressing 
carcincjcmbryonic 


Therfon Biologies 
Cambridge. MA 


vaccine 


colorectal and lung cancers 


Phase VII 


TCenVHOM 


Coulter Cellular Therapies 
Boston. MA 


eel fular 
therapy 


cancer 


Phase 1/21 


TheratDpc* 

synthetic 
carbohydrate 
therapeutic 
vaccine 


Biomira 

Edmonton* Alberta 
Chiron 

Emeryville, CA 


vaccine 


breast cancer 


Phase 0 
completed 


thrombopoietin 


Genen&ech 

5. San Francisco, CA 


erythropoietfri 


thrombocytopenia related to cancer 
treatment 


Phase It 


Tnyrojerr* 

recombinant human 

thyrwd-stirmjlating 

hormone 


Genzymc 
Cambridge, MA 




detection and treatment of 
thyroid cancer metastases 


application 
submitted 


TNT 


TechnJdone 
Turin, 


MAb 


non-Hodgkiir's 8-ceII lymphoma 


Phase Mil 






solid tumors 


Phase 1 


TiiAB™ 
antiidiotype 
antibody vaccine 


Titan Pharmaceuticals 
5.5anfrandsco,CX 


vaccine 


breast cancer 


Phased 


Tricm™ 

anti-idiotype 
antibody vaccine 


Titan Pharmaceuticals 
i San FrancHco, CA 


vaccine 


small-cell lung cancer, melanoma 


Phase 1 


urate oxidase 
(recornbinandy* 
produced enzyme) 


Sanoli 

/Vewr-ori; NT 


recombinant 
enzyme 


prophylaxis for chemotherapy* 
related hyperuricemia. Peatmen! 
of cancer-related hyperuricemia 


Phase III 
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Product 
Name 
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Indication 




vaccinia-C£A 

IflOKO 

vaccine 


National Cancer Institute 
Bethcsdi,MD 
Therion Biologies 
CmbridgcMA 


vaccine 


advanced colorectal cancer 


Phase 1 

NCI Trial 


vaitf 

antiidiotype DNA 
vaccine 


Vkal 


vaccine 


B-cdl and mantle ceil lymphomas 


Phase 1 


Xerecepf™ 
human 
cofticotrapm* 
releasing factor 
(hCRfl 


Neurobtofofica 1 

Technologies 

RkhmtdCA 




brain tumor edema 


Phase H 


dadizumab 


Hoftmann-U Roche 
Nutley.NI 
Protein Design tabs 
Mountain View, CA 


MAb 


certain blood cancers 

(see also eye, neurologic skin, 

transplantation) 


Phase II 



Diabetes and Related Conditions 



Product 
Name 


Company 


Product 
Category 


Indication 


^evelopmen t 


Beta Cue 

transforming growth 
factor-beta 2 


Cenzyme Titsue Repair 
Canbridgcz, MA 


growth 
factor 


chronic cfiabetic foot ulcers 


Phase 11 


BetaJU-H 

encapsulated 
human islets 


VTrvoRx 

Santa Monica, CA 


ceflular 
therapy 




Phase 1 


BeURx-P 

encapsulated 
porcine rsJe& 


Vivoftx 

S*nt* Monk*, CA 


ceOdar 
therapy 


insiriiiMkpendent diabetes 


Phase 1 


BetaRx-Pr 

encapsulated 
proliferated 
human Islets 


vlvofoc 

Sana Mania, CA 


ceDular 
therapy 


insulin-dependent diabetes 


Phase) 


Qucagen™ 

recombinant human 

glucagon 

(protein) 


NovoNordisk 
rtiaireaceuticali 
ftincaton, r\f 


recombinant 

human 

protein 


hypoglycemia 
(soe afso digestive) 


Phase IH 


gtucagon 

for injection 
(rONA origin) 


EliliBy 


recombinant 

human 

protein 


io treat severe hypoglycemic events 
in patients with diabetes and to aid 
in gastmimestinaJ diajmosdc 
procedures 


application 
submitted 


insulinotTDpin 


Sdos 

Mountain View, C4 




type 2 diabetes 


Phase n 


memantine 


Neurobiological 
Technologies 
Richmond, CA 




painful diabetic neuropathy 
(see also A1DVHIV0 


PhaseU 


nerve 

growth factor 


Cenentech 

5. 5jh FrvKisGX CA 


growth 
factor 


rfiabeoc peripheral neuropathy 


Phase IU 
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DIABETES 


i and Related Conditions 




Product 
Name 


Company 


Product 
Catefjory 


Indication 


Development 
Status 


prrnagedine 


Alteon 

rtamsey, NJ 

Genentech 

£ San fandsca, CA 




diabetic progressive kidney disease; 
diabetic end-stage kidney disease 
(see aiso neurotogiw 


Phase Ul 


prim inside 


AmyUn Pharinaceuticais 
S*i Diego, CA 


human 
amylin 
analog 


improved mettbolic control 
which includes glucose, weight 
and lipid profiles in type 1 and 
insulin-using type 2 diabetes 


Phase 111 


rONA insulin 


Inhale Therapeutic Systems 
Mo Ate* CA 


recombinant 

insulin 


diabetes 


Phased 


Trnvertf* 


Austin, TX 


human 
growth 
hormone 


diabetes-related illnesses 
(see also growth disorders) 


Phase H 


Digestive Disorders 








Product 
Name 


Company 


Product 
CateKory 


Indication 


Development 
Stains 


Avakme™ 
chimeric anti-TNF 
antibody 


Centocor 
MzivemPA 


MAb 


Crohn's disease 

(see also autoimmune) 


application 
submitted 


GastrimraunoT M 

neutralizing C17 
hormone 


Aphvon 

Woodltnd, CA 


vaccine 


gastroesophageal reflux disease, 
peptic and nonsteroidal 
antiinflammatory drug ulcers 
(see also cancer) 


Phase Ml 


Glucagon™ 
recombinant 
human glucagon 
(protein) 


NoveNontak 

Pharmaceuticals 

Princmn,N) 


recombinant 

human 

protein 


gasooinfestinal motility inhibition 
(see also diabetes) 


Phase fll 


tnterieukin-10 


Schering-Plough 
Maxfeon.NI 


interkukin 


Crohn's dbease, ulcerative colitis 
(see also AIDS/HIV, autoimmune, 
heart* neurologic respiratory, skin) 


Phased 


1352302 


bfe Pharmaceuticals 
CirbbnLCA 


antisense 


Crohn's dbease, ulcerative cofitis 
(see also autoimmune, skin, 
transplantation) 


Phase H 


LOP-02 


Cenentech 
S.SinFrvKisco.CA 
leukoSite 
CsmbridfrMA 


MAb 


inflammatory bowel disease 


Phase II 


LeukoScan* 
sulesomab 


ImmunoniecScs 
Morris Plains, N) 


MAb 


inflammatory bowel disease 
(see also infectious diseases) 


Phase 11 


Neumega* 

recombinant human 
interfcutift-11 


Genetics Institute 
C*mbrktge.MA 


iraerieukin 


Crohn's disease 


Phase II 


recornbinanl 
platelet activating 
factor* 


ICOS 

BoMl.WA 




pancreatitis 

(see also respiratory; 


Phased 



acetyfrydroldse 
trPAMH) 
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Eye Conditions 



Product 
Name 


Company 


Product 
Category 




Dcvetopnic n t 

3MlV< 


fiPO-MA 
VQftGPOffa 


QLT PhotoTherapeutks 
Vancouver, pnusn unutwh 




age-related macular degeneration 


Phase III 


MDX-RA 
imntunctcodn 


Medaxex 

* -7.1. JLff 


MAb 


prevention of secondary cataract 


Phase III 


o^dixvmab 


Hoftnann4a Roche 

tsuuey, rlj 
Protein Design Labs 
Mountain View, CA 


MAb 


uveitis 

(cqq ako cancer, neurolosic skirt 
transplantation} 


Phase Hi 


C ENETIC 


Disorders 








Product 
Name 


Company 


riuoKi 

Category 


Indication 


Develooment 


AAV wf ilC 


Settle, W A 


sene therapy 


cystic fibrosis 

(see also respiratory) 


Phase 1 


f"n'ft/jftfinuinn: 

lt I fvauenovinn 
vector 


Ci/nhrx^ge> MA 


gent therapy 


cystic fibrosa 


Phase 1 


CFHvlipid 


Cenzyme 
Cambridge, MA 


gene therapy 


cystic fibrosis 


Phase 1 


ex vivo stem ceJIs/ 
retrovirus vector 


Cenzyme 
Cambridge MA 


gene therapy 


Gaucher 7 * disease 


Phase! 


CR21 34678 


Claxo Wellcome 
Rsdv Triangle FifcNC 
Mepfaios 
Bufitngame, CA 


gene therapy 


cystic fibrosis 


Phase Wl 


GV-10 


CenVec 

Strrkviltr MD 

/VUUt rIJK> I»l4^ 


gene therapy 


Cystic fibrosis 


Hiasel 


HP-3 


Milkhaus Laboratory 
Boxfont MA 


signaling 


Cystic fibrosis 


Phase a 


Neuprex 1 * 
recombinant human 
bactericidal/ 
permeability- 
increasing protein 
(rePUl) 


XOMA 
Berkeley, CA 


recombinant 

human 

protein 


cystic fibrosa ouK-ejfaatiora 

(see also infectious diseases, other) 


Phase! 


ftjlnioxywe* 
domase alpha, 
recombinant 


Cenentedi 

5. San Francisco, CA 


recombinant 
ONase 


eerty intervention in cystic fibrosis 


Phase III 


x-giJachosidase A 


Trarskaryotfc Therapies 
Camliidge, MA 


enzyme 


Fabry's disease 


Phase 1 
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Growth 


Disorders 








Product 
Name 


Company 


Product 
Category 


Indication 


Oevctopment 


pialrnorelin 
(CPA-748) 


Wyetb-Aywst Laboramrtes 

Phfodctphi*, PA 


human 
growth 
hormone 


adult growth hormone deficiency 


Phase 1 


PmLease*hGH 


Aikermes 

dmbncigc* MA 

Gencntech 

5. >an rfwnCuKQ, l-a 


human 
growth 
hormone 


growth hormone deficiency 
in children 


Phase III 


somatroptn 
{fONA origin) 
for injection 


Serono Laboratories 
Norwe/t MA 


human 
growth 
hormone 


management of adults with growth 
hormone disorder, Intrauterine 
growth retardation in children 
(see also other) 


Phase III 


Troverf* 


Senw 
Austin TX 


human 
growth 

!■ «... nan * 

normone 


acromegaly 
(see also diabetes) 


Phase 11 


Heart D 


ISEASE 








Product 
Name 


Company 


Product 
Category 


Indication 




AmTecf™ 
ic*7Tni apcuiQe 


Diatide 


peptide 


detection of carotid thrombus 


Phase fl 


anrt-COlB 

nwniniXvQ 'WO 


GenentecJi 

c Can AancffiOOk CA 


MAb 


acute myocardial infarction 


Phase 1! 


BioByPa*™ 

therapeutic 
angiogenesis 

(Vicn 


CenVec 
Rockvilki MD 


gene therapy 


cardiovascular disease, 
including cardiac artery disease 
and peripheral vascular disease, 
either as an adjunct or alternative 
to existing surgical approaches 
such as cardiac artery bypass 
grafts and angioplasty 


Phase 1 


Binsamt"- 


NeoRx 
Searue, WA 




reduction of restinosis (vascular 
remodeling) following balloon 
angioplasty 


Phase! 


Cagisont 


Centocor 
Mj/vcr#v/7A 


MAb 


atherosderodc plaque imaging 
agent 


Phaser 


Cotsevin™M 
12010-Fab 


Centocor 

Ma/wraPA 

Corvas 

5*nD*go, CA 


MAb 


thrombolytic complications of* 
percutaneous transluminal 
coronary angioplasty, coronary 
arterial starts* disseminates 
intravascular coagulation 


Phase 1 


CPC-111 


Cypres Pharmaceuticals 
GaAtectC* 


cellular 
therapy 


coronary bypass surgery 
(see ako blood) 


Phase n 


factor Vila 
inhibitors 


Corvas 

S*n Diego, G4 




deep vein thrombosis, pulmonary 
embolism, unstable angina, 
myocardial infarction 


Phase 1 



FIB LAST* Scios growth peripheral vascular disease. Phase II 

rjarermfn Mountain Vkw, CA factor coronary artery disease 

WyerJvAyerst tatoratories (see also neurologic) 

Phil*dt1phi*.PA 
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Product 
Name 


Company 


Product 
Category 


indication 


Status 


gene therapy 


Collateral Therapeutics 
San Diego, CA 


gene therapy 


stable exertional angina 


Phase 


growth factor 


Chiion 

fmtryvflfe, C4 


growth 
factor 


coronary artery disease 


Phase 1 


hSCl.l-SCPV 
(recombinant) 


AJexion Pnamsaceuucais 
NewHavea ^ 




bypass-assoda«ed V^mmation 
using SCO* technology 


Phase II 


Hu23F2G 
MAb 


tcos 

flomWi VVM 


MAb 


myocardial infarction 
(see abo neurologic other) 


Phase It 


Wegrifln™ 
eptifibatide 
(nbAlU platelet 

inhibitor) 


uqk Tnerapeuno 
5. S*n Frmdsco, CA 
Scherin^-Pfough 
Macfeon, NJ 




percutaneous transluminal 
coronary angioplasty, 
unstable angina 

acute myocardial infarction 


application 
submitted 

Phase U 


interteukm+lO 
Ctt-10) 


Schering-Pteugh 
MadisoaNJ 


tnterleuldn 


ischemic reperruson injury 
(see also AIDS/HP/, autoimmune, 
cfrgestrve, neurologic respiratory, skin) 


Phase! 


lanotepJase 


Brijto^Myws Squibb 


i-pa 


acute myocardial infarction 


HiaseOl 


LR-32B0 


Inex Pharmaceuticals 

rc/TCDvrCT/ 

Schwarx Pbanna 
M/n*au*ee, Wt 


inibense 


cardiovascular restenosis 


Phase 11 


iviri i «r«v 

imaging agent 


American fikwenetfC 

Sdenoes 
Boston, M4 


MAb 


in vivo imaging agent for the 
detection of carcjovascular 
uirjomoQsrs 


Phase VII 


imnntinnmfv4tibtfnr 


Ribi ImmunoChcm 
/^arrn/Eor?* 7 




prevention/amelioration of 
cardiac ischemia reperfusion injury 


Phase fl 


Natrccor* SNP 


Sck» 

Mountain View. CA 




acute congestive heart failure 


Phase in 
completed/ 
application 
submitted 








cardiovascular pulmonary surgery 


rnase i 


Novasttn* 

argatroban 


Teas Biotechnology 
Hbusttw 7X 




heparin -induced 
thrombocytopenia 
thrombosis syndrome 


application 
subenjoed 


ReoPra» 

abcixnnab 


Centocor 
Qilifly 

IncBinipotis, /N 


MAb 


unstable angina 
(see also neurologic) 


Phase III 






acute myocardial infarction 


Phase fl 


rhAntdhrombtn HI 


Cenzyme 
Cambrvdjpe, MA 




control of blood clotting during 
coronary artery bypass surgery 


Phased 
completed 


TNK 

(second-generation 
r-PA) 


Cenentech 

£ San fnncuco, CA 


t-PA 


acute myocardial infarction 


p»ia»Hl 
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Product 
Nunc 


Company 


Product 
Catenary 


Indication 


Development 
Status 


rno 


T Cell Sciences 
Needhim, MA 


recomotnant 

soluble 

receptor 


Iwait attach 
ram nww 

(see also respiratory, transplantation) 


Phase 1 


VECF 


Cenentech 
&5anfravicaCD,C4 


growth 
factor 


coronary artery disease 


Phase 1 


VEGP ttl 

(vascular 

endacheHai 


Sdos 

Mountain Wew, C4 


growth 
factor 


cardiovascular disorders 


Phase 1 


sibratiban 
oral flb/tlla 
antagonist 


Cenentech 

5, San Francisco, CA 




acute coronary syndrome 


HiaseUI 


Infectious Diseases 








Product 
Name 


Company 


Pro dad 
Category 


Indication 


Development 
Status 


ddefovir diprvoxil 


Gilead Sciences 
faster Oty, CA 


nucleotide 
analogue 


hepatitis B 


Phase II 


AlfcrcnNCel* 

interferon alfa-n3 


Interferon Sciences 
New Brunswick, NJ 


interferon 


human paptllornavirus infections 


Phase II 


AlfefOfi N 
injection* 

interferon aKa-n3 


Interferon Sciences 
New Brunswick Nl 


interferon 


chronic hepatitis C infections 
(see also AIDS/HIV) 


Phase IN 






genial wans 


Phase u 


iMinKiMii 


Hemisphere Bkspharma 
New York, NY 


interferon 


hepatitis 

(see also AlDSMIY, cancer, other) 


Phase W 


anti-tumor necrosis 
factor MAb 


Chiron 

Emeryville, CA 


MAb 


sepsis 


Phase IHH 


Cvnpybbtcter 
vaccine 


Antex Biologies 
Cttthersburg, MO 


celhiUr 
vaccine 


traveler*! diarrhea 
{Cimpyhbiaer Infections) 


Phase II 


CM V vaccine 


Chiron 

Emeryville, CA 


vaccine 


cytomegalovirus infection 


Phase U 


OTaP vaccine 


Chiron 

Emeryville, CA 


vaccine 


diphtheria, tetanus 
acelkilar pertussis 


Phase III 


cpstein-Barr virus 
vaccine 


Aviron 

Mountain View, CA 
Sfflithldme Beedurn 
Philadelphia PA 


recjombinant 

subunk 

vaccine 


prevention of Epstein- 8a rr virus 
infection (cause of monomicleosjs 
Infection) 


Phase I 


genital herpes 
vaccine 


Glaxo Wellcome 
fisdu Triangle flint NC 


vaccine 


genital herpes 


Phase 1 


He/icob*cier 
vaccine 


Ante* Biologies 
&ithenbufg,MD 


cellular 
vaccine 


peptic ulcers 

iHeficobacterpybri infections) 


Phase 1 
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Company 


Product 
Category 


Indication 


Drvetopment 


hepatitis A 


Chiron 

Emeryville, CA 


vaccine 


hepatitis A 


Phase ID 


hepatitis BONA 

viCORe 


Powder lea Vacrmes 
Madison, W 


ONA 
vaccine 


hepatitis B prevention 


Phase i 


hepatitis 3 vaccine 
(recombinant} 


SmimWrne Beecham 
MZaoefeMfcM 


vaccine 


treatment erf hepatitis B 


Phase U 


herpes simplex 

vaccine 

(recombinant) 


Smith Kline Beecham 
PhibdeipH*,PA 


vaccine 


nrpvpminn of hgrnaa simolex 
infection 


Phase 111 


HW vaccine 


Medmmune 

CaithcrsbtiTg, MD 
SmrthKline Beecham 


vaccine 


genital wans 
(see also cancer: 


Phaser 


human 

antibody 
(05T577) 


Protein Design Labs 
Mountain View. CA 


MAb 


liver transplantation due to 
chronic hepatitis B infection 


Phase W 
completed 


nitfun w ^ 

interferon aK»~2b 
(recombinant) 


5rh£finff«Ptoufih 

Madison. N} 


interferon 


pediatric hepatitis B, setf-injectaWe 
dosing system fer hepatitis C 
(see also cancer! 


application 
submitted 








hepatitis C(PEC4ntron A) 


Phase in 


Intone A/ 
Xebetof" 

interferon alfa-2b 

(recorabiromV 

ribavirin 


Schering-Plough 
Madison. NJ 


interferon 


relapsed hepatitis C 

naive henatins C (not orevfousry 
treated with interferon) 

r^titi$C(r^CMmronA/RebetoO 


application 
suormtteo 

Phase III 
Phase 1 


LcufcoSon* 
sulesomab 


tmmu nomedics 
MoniS PfMfnSrNJ 


MAb 


diagnosis of osteomyelitis, 
infected prosthesis, appendicitis 
[see also digestive} 


application 

i_ .- » — j 
suoiruneu 


Lyme borrotiosis 
protein vaccine 


Pasteur Merieux Connaufht 
$m7rwafer; PA 


vaccine 


Lyme disease 


Phase IU 


Lyme disease 

vaccine 

(recombinant) 


Smfthtiine Beecham 
PhiUdeiphti.PA 


vaccine 


prevention of Lyme disease 


application 
submitted 


MAK195F 


Knoll Pharmaceutical 
ML d ive, Nj 


MAb 


sepsis 


Phase lit 


MEDM91 
parvovirus 
B 19 vaccine 


Medlrnmune 
Ciithenbur&, MD 


vaccine 


8 19 parvovirus-induced 
miscarriages and anemia 


Phase 1 


meningococcus C 
vaccine 


Chiron 

Emeryville, CA 


vaccine 


meningococcus C 


Phase II 
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Infectious Diseases 


Product 




Product 




DVWIOpiSMtlt 

Statue 


MP!* 

nvnunoritoduJaxor 


Ribi IrnmunoChem 
Htmthon, MT 


vaccine 


mfectious oiseases 
(seeaboAIDSVHIV) 


in clinical 
trials 


OS+ antrjcns for 
aduh and pediatric 










recombinant human 


xoma 

Berkeley, CA 


recombinant 
human 


roeningococccmie 
(set alio genetic other) 


Phase ni 


bacteriridaV 
permeability 
increasing procrin 
(rflPWI) 




protein 


antibiotic adjuvant in 
intra-abdominal infection* 


Phase U 


Pwtmfir T * 
human ami-CMY 


Protein Design Labs 
Movn&fa View, CA 


MAb 


Cytomegalovirus infections in 
bone marrow transplant patients 


Phase D 
completed 


antibody 










Rett* 

recombinant 
tnterreron oca-ia 


Semno Laboratories 


interferon 


viral infections 

(see also cancer, neurologic) 


rnase u/iii 


recombinant human 

■* j.m_l niiriMin ^ 

acnvaito protein u 
(rhAPO 


Ci Lilly 

IIIUMlMlW<l> f*^ 


recombinant 

human 

protein 


trtjtmeru of severe sepsis 


Phase U 


recombinant human 
iruerteukJn-12 

frHfl 171 
unlL- 1 


Cenadoi Institute 
Cvnbno^pft 

Wwrh Avrnr 1 ahorarories 


inteHeukin 


infectious diseases 
(set also cancer) 


Phase l/li 


Rotashteld™ 

live, oral, 
teoavaJent 


WyeA-Lederle 
Vaccines & Pediatrics 
PttilxMphiiPA 


continuous 
cell line 
vaccine 


prevention of rotaviraJ 
gastroenteritis in Infants 


application 
submitted 


rotavirus 
vaccine 


virus Research Institute 
Cambrx^C/ MA 


vaccine 


rotavirus tn infants 


Phase It 


Savvy™ 
OIG 


Biotyn 

PhUxbtohfrPA 


nucrobtode 


infectious duease 


Phase 1 


TenefuM* 

lenercept 
ttW-receptor 
fusion protein) 


Honmann-La Roche 

Nutlcy.Ni 


recombinant 

soluble 

receptor 


septic shoe*, severe sepsis 


Phase 111 


Bfaoogin 


Chiron 

EmcryviUe. CA 
Searle 


tissue factor 

pathway 

inhibitor 


sepsis 


Phase II 



Skok*,lL 
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1 NfFPTll ity 


Product 
Namt 


Company 


Product 
i*,t, ., 


inotauon _ 


Status **** 


gonadooDpin 
hormone-releasing 
hormone antagonist 
(ChRHA) 


Ares-Serono and 
Semno Laboratories 
N<xwcn,MA 


hormone - 
releasing 
hormone 
antagonist 


rcmaie uTOtuiry 




GonaM* 

recombinant human 

fbiRclMrimulating 

hormone 

(r-F$H) 


Serano Laboratories 

A1#%m*»/J AAA 


recombinant 

fertility 

hormone 


male infertility 


Phase m 


LhA£M» 

recombinant 
human leurinizing 
hormone 


Ares-Serono and 
Serono Laboratories 


recombinant 

fertility 

hormone 


stimulation of follicular development 


Phase U/III 


(r-hlH) 










Ovidml* 

recombinant 
human chorionic 
gonadotropin 

(r-MTG) 


Ares-Serono and 
Serono Laboratories 


recombinant 
gonadotropin 


female infertility 
(seeaboAlOSWV) 


Phase III 


Neurologic Disorders 






Product 
Name 


Company 


Product 
CateRory 


Indication 


Development 
Status 


Activate* 

aheplase, 
recombinant 


Cenentech 

5L San Frtnaxo, CA 


r-PA 


acute ischemic stroke within 
3 to S hours of lympiom onset 


rnisc ill 


Aner0X"<<MS 


Anergen 


functional 
antigenic* 
immuno- 
therapy 


multiple sclerosis 


Phase I 


Anfiegftfi 


Amena Neuro*cience$ 
5.Sanftanrisca£4 


MAb 


multiple iderosis flares 


Phase II 


ATM017 
humanized MAb 


T Cetl Sciences 
NeedharaAW 


MAb 


multiple sderosis 


Phase 1 


Arams* 

interferon beta-7a 


Siogen 

Cambridge, MA 


interferon 


second, progressive 
multiple sderosis 
(tee also canoed 


Phase III 


Bettsston* 

recombinant 
interferon beta-1b 


Beriex Laboratories 
Wayni Ni 
Chiron 


Interferon 


chronic progressive multiple sclerosis 
(see also cancer) 


Phase tn 


brain-derived 
neurotrophic factor 
(BDNF) 


Amgen 

Thousand OaJb^CA 
Regeneron Pharmaceuticals 
Tirrytown, NY 


growth 
factor 


amyooophic lateral sderosis 


Phase 1 
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Product 
Name 




Product 
Category 


ItkBcaihxn 


Statw^ UIMnt 




rvniTK Pha/rnaceutials 
Orlsb*d,CA 


cellular 
therapy 


bcherrric stroke, traumatic brain 
injury 


PhaseD 


enlimomab 
(antHCAM-1 MAb) 


(taehrineer Irtffefteim 

PharmaceudcaJs 

ZidgeMd,CT 


MAb 


stroke 

(see also other) 


Phase IVllt 


FIBIA5T* 

trafermin 


Sdos 

Mouma/n View, C4 
Wyeth-Ayerst Laboratories 
Philade!phU,PA 


growth 
factor 


stroke 

bee abo bean) 


Phase IW 


HU23F2C 

MAb _ 


ICOS 

Borhefc WA 


MAb 


mukiple scfefWl, ischemic srrcfc* 
(see also heart other) 


Phase II 


tnteHeukirWLO 
(IUQ) 


Schering-P lough 
Madison, NJ 


rnterieukin 


multiple sclerosis 

(see also AIDSHrv, autoimmune. 

digestive, heart, respiratory, skin) 


Phase 1 


Iff 7flA 

trierapeutic vaccine 


immune ResodnSt Corn. 
CarfcbactCA 


vaccine 


multiple sclerosis 


Phase! 


LOP-01 


teukoSte 
C*mbridg6, MA 


MAb 


ttofae 

(see also iranspJanarjorO 


Phase l/U 


MS-TCR 


Connerics 
Pa/o>Uk>,G4 


vaccine 


•uuniuic juavHJ 


Phase Ull 


Myobvphine 

rhICF-1 


Cephalon 

VVest Chester, PA 

Chiron 


growth 
factor 


peripheral neufOpathief 


application 
submitted 

Phase il 


NcuroCdP^R 

(cellular 

transplantation 

therapy) 


Diacrin 

Charfestown, MA 


cellular 
therapy 


focal epilepsy 


Phase! 


NemuCdF^MO 

(cellular 

transplantation 

therapy) 


Diacrin 

Charlestown, MA 
Cenzyme Tissue Repair 
CmbridfrMA 


cellular 
therapy 


Huntington's disease 


Phase 1 
completed 


NeuioCen^PO 
(cellular 
transplantation 
therapy) 


Diacrin 

Ou/felCPHftV MA 
Cenzyme Tissue Repair • 


cellular 
therapy 


Parkinson's disease 


Phase II 


neurotropy irv3 


Amgen 

Thousand Oaks, CA 
Regeneron Pharinaceiairah 

Tarrytown, NY 


growth 
factor 


enteric neuropathies 


Phase W 


pimagedtne 


Ateon 

Ramsey, Ni 
Cenentech 
S. San Francisco* CA 




overt neuropathy 
(see also diabetes) 


Phase 111 



prosapdde Myekn Nwrosdences growth neuropathic pain and peripheral 

TX141A) San Diego, CA factor rieuropathy 
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NlPimninfiif DISORDERS 


Nam 




Product 

CltMOTf 




^evejopnteiu 


n I'M 

Hew I" 

recombinant 
interferon beta-la 


Serono Laboratories 
NorwUMA 


interferon 


relapsing remitting mumpte sclerosis, 

tramrtional multiple sciawfe 

(see also cancer, infectious diseases) 


■ppn capon 
submitted 


abciximab 


Centocor 

ED Lilly 

Indianapofis, IN 


MAb 


stoke 

(see also heart) 


Phase 11 




Titan Pharmaceuticals 


cellular 
theraov 


Parkinson's disease 


Phase 1 


Zcnspcx* 

dad czumab 


Hoffmann- U Roche 
Nutfey.W 
Protein Design Labs 
AAoun&in V7«w, CA 


MAb 


tropical spastic paraparesis 
(model for multiple sclerosis) 
(see also cancer, eye, skin, 
transplantation) 


Phase i/U 


Respiratory Diseases 








Product 
Name 


Company 


Product 
Category 


Indication 




AAVOTR 
gene therapy 


Targeted Genetics 


g*r* therapy 


sinusitis 

(see also genetic) 


Phase 1 


vaccine 


Chiron 

Emeryville, CA 


vaccine 


pediatric pertussis 
(whooping cough) 


application 
submitted 


a«i4gE 


Cenemech 
5. San fmdxD, CA 
Novartis Pharmaceuticals 
fast Hanover, W 
Tanox Btosystems 


MAb 


allergic asthma 


Phase m 


humanized MAb 




allergic rhinitis 


Phased 


Vicdne 

influenza vaccine 


Protein Sciences 
Maiden, CT 


vaccine 


prevention of influenza 


Phase n 


influenza virus 
vaccine 

(live, attenuated) 


Aviron 

Mountain View, CA 


vaccine 


prevention of influenza 


Phase 10 


interleukirv4 
receptor 


immune* 


recombinant 

soluble 

receptor 


asthma 


Phase I 


inttrleukin-IQ 
ttl-10) 


Schering-Ptough 
Mtdhon.Nl 


tnxerieukin 


acuta king in jury 

(see also AIDWIV, autourimune, 

digestive, heart, neurologic, sUn) 


Phase 1 


lisofylline 


CdlThefapeuto 
Seaet/e, WA 




acute lung injury 
(see aho other) 


Phase B 


NCUPOCW 

Filgrastim 
(r&GSF) 


Amgcn 

Thousand OAlCA 


colony 

stimulating 

boot 


multiloba/ pneumonia, 

pneumonia sepsis 

(sec also A1DS/HJV, cancer) 


Phase III 
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Name 



Company 



IWuct 
Category 



Indication 



rhCu2r super 
dtsmutas* 



BiO-Technoiogy General 
Hdin.NJ 



broflchopuimofiary dysplasia 
in premature infants 



parajnAutnta 
type-3 vaccine 
(live, £ 
bovine) 



Aviron 

Mounain View, CA 



preveruionofpaninfiueJaat>7»-3 
infection (cause of croup in infants) 



prv vaccine, 
live, i 



VVyeoViederfe 
Vaccines & Pediatrics 

Phaa^tojg 



continuous 
ceJIIIne 



prevention of parainfluenza 
virus-mediated low respiratory 
disease in infants 



AojuHa Biophan n a c eurical s 
Worcester, 



pneumococcal infections in 
medderiy 



Stalin 



Phase m 



Phase II 



Phase I 



Phase n 



recombinant 
platelet activating 

factor* 

acetyffiydroUse 



(COS 

BcthciLWA 



acute respiratory distress syndrome, 
asthma 

(sec abo digestive) 



Phase II 



(rPAF.AH3 

RSVsubunit 
vaccine 


Wyem-tedene 
Vaccina * Pediatrics 
PhilxMptoi PA 


continuous 
cell line 
vaccine 


prevention of respiratory syncytial 
virus-mediated lower respiratory 
disease in the elderly and at-risk 
children _^ 


Phase It 


R5V vaccine* 
live, attenuated 


WyeoV^ederie 
Vaccines & Pediatrics 
Philadelphia, PA 


continuous 
cell line 
vaccine 


prevention of respiratory syncytial 
virus-mediated low respiratory 
disease m infants 


Phase 1 


soluble iCAM-1 
CBIRR4) 


Boehmtger IngeJheim 

Phanruminrals 

RkkefiddCT 


recombinant 

soluble 

receptor 


prevention anoYor treatment of 
rhinovnus-induced common cold 


Phase II 


Synaps^ 

MEDW93 
humanized RSV 
MAb 


Medmmune 
Ca/mendun^AfD 


MAb 


prevention of respiratory syncytial 
virus disease 


application 
submitted 


TP10 


T On Sciences 
NeedharaMA 


recombinant 

soluble 

receptor 


acute respiratory distress syndrome 
(see also heart transplantation) 


Phase U 


truncated ICAM 


Bayer 

0tr*e/fy,CA 


adhesion 
molecule 


rhinovinos^assodated 
exacerbations of asmma 


Phase 1 
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Product 
Name 




Category 


Indication 


j^Epypopmepi 


anti-CDl Is 
humanized MAb 
<hu1124) 


Genentech 

5. San Francisco, CA 

XOMA 

BerkckY,CA 


MAb 


moderate to severe psoriasis 


Phase « 


gamma interferon 


Cbnnetks 
Palo Alto, CA 


inietfeion 


keloids 


rnase it 


ICM3 


(COS 

BothelLWA 


MAb 


psoriasis 


Phase! 


IU2 fusion protein 
QABt»«tL-2 


Seragen 

HopJhVitovMA 


fusion 


moderate to severe psoriasis 
(see also autoimmune, cancer) 


Phase VII 


irtcfletrfdfvIO 
(IL-10) 


Schering-Plough 

Madison. NJ 


interfeukin 


psoriasis 

(see also AIDS/HIV, autoimmune, 
di gestive, heart neurologic 
respiratory) 


Phase 1 


IR502 

therapeutic 

vaccine 


Immune Response Corp. 
C*risb*4CA 


vaccine 


psoriasis 


Phase U 


ISIS 2302 


pharmaceudcah 
Carlsbad CA 


antisense 


psoriasis 

(see also autoimmune, digestive, 
transplantation} 


Phase II 


fcerarinocyte 
growth faCtor-2 
(KGF-2J 


Human Genome Sdences 
RodvM*. MD 


growth 
boor 


wound heating 
(see also other) 


Phase 1 


IFA3TIP 


Biogen 

CdJTibndftr MA 


recombinant 

T-celi 

inhibitor 


psoriasis 


Phase U 


Re&nnex™ 

becaptermin 

VCUNIVHMI It 

human 

platelet-derived 


Chiron 

Emeryville* CA 
R.W. Johnson 
Pharmaceutical 
Research Institute 


powth 
boor 


pressure ulcers 
(see also other) 


Phase m 


T4N5Uposoote 
lotion 

T4endonudeaseV 
encapsulated in 
liposomes 


Applied Generics 
frcepart,NY 




protection against actinic toatoses 
in patients with xeroderma 
pigmentosa 


Phase in 


TCf-beta3 


OSi PhannaceuticaJj 
L/njorujWe, JvY 


■ in i rtfri 

growtn 
factor 


impaired wound hearing 
(see also other) 


Phase II 


transforming 

growth 

fector-beta-3 


Novartis Pharmaceuticals 
£asf Hanover, Atf 


growth 


wound healing 


Phase It 


dac7i2um*b 


HoftmarnvU Roche 
Nutfey.NJ 
protein Design Labs 
Mountain View, CA 


MAb 


psoriasis 

(see also oncer, eye, neurologic 
transplant! uon) 


Phase (/II 
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Transplantation 


Product 




Product 






allogeneic 
hematopoietic 
stem cells 


5y5temix 
fete Ate C4 


cellular 


correct genetic diseases by in utero 
transplantation of genetically 
unaffected cads from a sibling 
or parent 


mase i 


CBL antibody 
(A8X-CBU 


Ahgenix 


MAD 


onft versus host disease 


Phase II 


CTlA4lg 


Bnstol-My«fl Sojuibb 
PrvK$ton, N) 


rcCUIifWHWlM 

soluble 
receptor 


trnmiifiMLi Dorsston 




HSO-Tk 
retroviral vector 


Genetic Therapv 
Giithtr&urg, MD 
SyScemix 
Pah Alto, CA 


gene therapy 
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In one aspect, particular benefit is obtained with this invention when used 
with biopharmaceuticals, which include, for example, any proteins, polypeptides, 
enzymes, immunoglobulins, polynucleic acids, and plasmids or other biopolymers. 
Specific examples of biopharmaceuticals to be included in the crystal formulations 
5 of the present invention include the following: insulin, glucagon, Glucagon-Like 
Peptide- 1 (7-37)OH (GLP-1), human growth hormone, leptin, follicle-stimulating 
hormone (FSH), ribozyme, and analogs thereof . 

The API's useful with the present invention include those which 
themselves may form crystalline products, as well as those which do not. By way 

10 of example, any proteins can be prepared as microcrystalline suspension products, 
but the results have frequently been unsatisfactory using existing technology. 
However, inclusion of these biomolecules into a host crystal system in accordance 
with the present invention overcomes this limitation on crystallization. The 
invention further finds utility even with API's that are readily crystallized, such as 

15 insulin. The incorporation of such API's into a single crystal lattice can be used to 
enhance stability or provide means of delivery that have different characteristics. 

Solvents for preparation of the saturated and supersaturated crystal lattice 
component include, but are not limited to, water, alcohols (e.g., ethanol, 
isopropanol), other organic solvents, acids, bases, and buffers. 

20 The crystals of the present invention are prepared to have a predetermined 

amount of active pharmaceutical ingredient. The desired amount of active 
pharmaceutical ingredient will depend on typical considerations, such as the 
effective amount of API used for administering to a patient. The concentration of 
API in the crystal is controlled, such as by previously described means, to yield 

25 crystals which are readily used in preparing pharmaceutical formulations for 

administration. The active pharmaceutical ingredient can be incorporated into the 
crystals at any of a wide variety of molar or weight percentages. Preferred 
percentages can be easily selected by a skilled artisan taking into account the usual 
considerations for later formulation of the desired pharmaceutical compositions, 

30 depending on the application, route of delivery, and desired pharmacological 
profile. Preferred percentages include, for example, concentrations of 0.01 - 1 
weight percent. As used herein, all weight percentages are given as the percent 
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based on the weight of the crystal including the crystal lattice component, the 
active pharmaceutical ingredient and any other components included within the 
crystals, unless stated otherwise. 

The crystals may be prepared at varying size distributions, similarly 
5 depending on the subsequent formulating to be done with the crystals, or on crystal 
growth parameters. The crystals may be harvested and then sorted directly to 
desired size ranges, or may first be processed, such as by grinding or milling, and 
then sorted such as by sieving. As will be appreciated, a desired amount of active 
pharmaceutical ingredient may be obtained simply by obtaining a determined 

10 weight of crystals containing the active pharmaceutical ingredient at a known 

weight concentration. The useful size or weight range of the crystals of the present 
invention accordingly varies widely, depending on such factors as the inclusion 
level of the active pharmaceutical ingredient, the dosage amount for the active 
pharmaceutical ingredient, and the method of delivery of the crystals. By way of 

15 example, suitable crystals may have an average size distribution of 1 |im to 1 mm . 

The crystals of the present invention will typically be used in a formulation 
comprising a large number of crystals. It is a feature of the present invention that 
the active pharmaceutical ingredient is included within the crystal lattice 
component in a predictable, oriented fashion. This leads to a uniform 

20 concentration of the active pharmaceutical ingredient as a molar, and therefore 
weight, percentage of the crystals. In one aspect of the present invention, there is 
provided a composition of crystals having a substantially uniform weight 
concentration of active pharmaceutical ingredient as between crystals. The term 
"substantially uniform weight concentration" refers to the fact that the weight 

25 concentration of active pharmaceutical ingredient in the various crystals is 

sufficiently uniform that an acceptably accurate weight of active pharmaceutical 
ingredient can be obtained based on the weight of the crystals and the average 
concentration of active pharmaceutical ingredient in such crystals. In one 
preferred embodiment, there is provided a composition of crystals in which the size 

30 distribution of active pharmaceutical ingredient does not vary between crystals by 
more than about 20 percent. However, alternate embodiments may be equally 



WO 00/76480 



PCT/US00/16140 



60 

useful, including mixtures of different size crystals. A desired quantity of active 
pharmaceutical ingredient is then accurately obtained by measuring a weight 
amount of crystals which, given the concentration of active pharmaceutical 
ingredient, yields the selected weight of active pharmaceutical ingredient. 
5 The crystals and included API's are useful in the crystal form for both the 

stabilization and storage of the API and for the administration of the API to a 
patient. As used herein, it will be appreciated that the term patient refers to either 
humans or non-humans, depending on the nature of the active pharmaceutical 
ingredient. The crystals may be used as such, and in one aspect of the present 

10 invention the crystals consist essentially of simply the crystal lattice component 
and the API. Alternatively, the crystals include the crystal lattice component and 
the API in combination with other pharmaceutically-acceptable adjuvants also 
contained within the crystals. 

The crystals of the present invention are preferably formulated as 

15 pharmaceutical materials for ultimate delivery in solid or liquid form. In such 
applications, the crystals are typically formulated with common, compatible, 
pharmaceutically-acceptable adjuvants, such as excipients, diluents, carriers or 
mixtures thereof. For purposes herein, the term "pharmaceutically-acceptable" 
refers in this context to the excipients, diluents or carriers, as well as coatings or 

20 other components referred to elsewhere, being compatible with the other 
ingredients of the formulation and not deleterious to the recipient thereof. 

Examples of excipients, diluents, and carriers that are suitable for such 
dosage forms are well known in the art, and include the following: suspension 
additives such as tonicity modifiers, buffers, precipitants, and preservatives; fillers 

25 and extenders such as starch, lactose, dextrose, sucrose, sorbitol, mannitol, and 
silicic derivatives; binding agents such as carboxymethyl cellulose and other 
cellulose derivatives, alginates, gelatin, and polyvinyl pyrrolidone; moisturizing 
agents such as glycerol; disintegrating agents such as calcium carbonate and 
sodium bicarbonate; agents for retarding dissolution such as paraffin; resorption 

30 accelerators such as quaternary ammonium compounds; surface active agents such 
as cetyl alcohol and glycerol monostearate; adsorptive carriers such as kaolin and 
bentonite; and lubricants such as talc, calcium and magnesium stearate, and solid 
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polyethyl glycols. Additionally, the adjuvant may comprise crystals of the crystal 
lattice component that are prepared without the included API. 

The crystals may be coated to achieve various effects. In one approach, the 
crystals are coated with the same crystal lattice component which forms the 
5 underlying crystal, but without the included API. This assures that the coating and 
the underlying crystal have compatibility. The coating is then applied at a 
thickness which provides the desired effect, such as further protection of the active 
pharmaceutical ingredient, bulking of the crystal for handling, and/or effecting a 
sustained or delayed release of the active pharmaceutical ingredient. Alternatively, 

10 the same effects can be accomplished by coating the crystals with other compatible 
coating compositions, such as those which are well known in the pharmaceutical 
coating art. The crystals can also be coated so as to release the active 
pharmaceutical ingredient only or preferably in a particular part of the intestinal 
tract or other route of administration, possibly over a period of time. This is 

15 accomplished, in known fashion, using coatings, envelopes, and protective 
matrices made, for example, from polymeric substances or waxes. 

It is a feature of one aspect of the present invention that the crystals and 
included API's may be packaged and administered to patients in discrete 
pharmaceutical dosage forms. The crystals may be used as such in solid form, or 

20 may be formulated into liquid solutions or suspensions prior to use. The 

compositions may accordingly be administered by various routes, for example, by 
the oral, rectal, vaginal, ocular, buccal, nasal, pulmonary, iontophoretic, topical or 
parenteral routes. Such compositions form part of the present invention and are 
prepared in manners well known in the pharmaceutical art. 

25 The API's of the present invention are effective over a varied dosage range. 

Such dosages are readily accommodated by the present invention by permitting 
various sizes of crystals, concentrations of API, etc. It will be understood that the 
amount administered will be determined in light of the relevant circumstances, 
including the condition to be treated, the choice of API to be administered, the size 

30 of the patient being treated, and the chosen route of administration. Therefore, 

specific dosage ranges will differ accordingly, and are not limiting of the scope of 
the invention in any way. 
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The compositions are formulated in one embodiment as a unit dosage form. 
The term "unit dosage form" refers to physically discrete units, such as tablets, 
capsules, and suspensions in vials or cartridge/pen systems suitable as unitary 
dosages, particularly as unitary daily dosages. Each discrete unit contains a 
5 predetermined quantity of active pharmaceutical material calculated to produce the 
desired effect, e.g., a prophylactic or therapeutic effect. The amount of active 
pharmaceutical ingredient contained in a given dosage unit can be varied 
depending on the manner of delivering the crystals. For example, a single dosage 
unit in tablet form may contain 1/4, 1/3, 1/2 or 1 times the unit dose for the active 

10 pharmaceutical ingredient, according to which 1 to 4 tablets would be administered 
to achieve a unit dose of the active pharmaceutical ingredient. 

Therefore, in one aspect of the present invention, there is provided a 
pharmaceutical product in dosage form comprising a pharmaceutical delivery unit 
including a dosage amount of active pharmaceutical ingredient. The API is 

15 contained within the crystal lattice component, and a sufficient amount of crystals 
is included within the delivery unit to constitute the dosage amount of the API. It 
will be appreciated that the dosage amount of pharmaceutical may be obtained by 
provision of one or more crystals of the present invention. One form of the 
product consists essentially of a dosage amount of the crystals. In an alternative 

20 form, the pharmaceutical product consists of the dosage amount of the crystals. 

The ultimate delivery forms may include, for example, tablets, soft and 
hard gelatin capsules, pellets, granules, marumes, lozenges, sachets, cachets, 
elixirs, suspensions, ointments, suppositories, injection solutions and suspensions, 
nonpareils, spheres and sterile packaged powders. The crystals may be coated or 

25 uncoated, and may be combined with various pharmaceutical adjuvants, including 
excipients, diluents and carriers, as already described. One preferred form of the 
pharmaceutical product consists essentially of the crystals, and an alternate form 
consists of the crystals and the pharmaceutically-acceptable adjuvants. The 
delivery forms are prepared by conventional techniques such as disclosed in 

30 Remington's Pharmaceutical Sciences, 19th Edition, Mack Publishing Company, 
Easton, PA (1995), which is incorporated herein by reference, or other treatises 
available to the skilled artisan. 
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Compressed tablets, for example, are prepared by well-known means which 
are conventional in the art. The tablets may be prepared by wet or dry granulation 
methods or by direct compression, and may be produced by any of a wide variety 
of tabletting machines. Tablet formulations usually incorporate diluents, binders, 
5 lubricants and disintegrators, as well as the crystals with included API's. Typical 
diluents include, for example, various types of starch, lactose, mannitol, kaolin, 
calcium phosphate or sulfate, inorganic salts such as sodium chloride, and 
powdered sugar. Powdered cellulose derivatives are also useful. Typical tablet 
binders are substances such as starch, gelatin, and sugars such as lactose, fructose, 

10 glucose and the like. Natural and synthetic gums are also convenient, including 
acacia, alginates, methylcellulose, polyvinylpyrrolidine and the like. Polyethylene 
glycol, ethylcellulose and waxes can also serve as binders. 

Certain solid pharmaceutical dosage forms of the present invention, most 
notably tablets, may be coated in conventional fashion with a wide variety of 

15 materials utilizing various processes. Typically, the products of the present 
invention may be sugar coated or film coated in accordance with well-known 
techniques. The coatings serve an aesthetic purpose as well as a practical one. 
Coatings can mask an unpleasant taste or odor, can increase ease of ingestion by 
the patient, and can serve to improve the ultimate appearance of the dosage form. 

20 Similarly, coatings can protect the product from the effects of air, moisture and 
light, can improve product identification, and can facilitate handling in packaging 
and fill lines during manufacture. 

Various adjuvants may be included in the coating formulations as is well 
known in the art. These include, for example, permeability enhancers, plasticizers, 

25 antitacking agents and the like. A discussion of coating techniques and adjuvants 
is presented in United States Patent No. 5,015,480, issued to Childers et al. on May 
14, 1991, the pertinent portions of which are hereby incorporated herein by 
reference. Further information pertinent to coating processes and equipment may 
be obtained from Remington's Pharmaceutical Sciences, supra. 

30 Tablets are often coated with sugar as a flavorant and sealant, or with film- 

forming protecting agents to modify the dissolution properties of the tablet. The 
compounds may also be formulated as chewable tablets by using large amounts of 
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pleasant-tasting substances such as mannitol in the formulation, as is now well- 
established practice. Instantly dissolving tablet-like formulations are also now 
frequently used to assure that the subject consumes the dosage form, and to avoid 
the difficulty in swallowing solid objects that bothers some subjects. 
5 A lubricant is used in a tablet formulation to prevent the tablet and punches 

from sticking in the die of the tabletting machine. The lubricant is chosen from 
such slippery solids as talc, magnesium and calcium stearate, stearic acid and 
hydrogenated vegetable oils. 

Tablet disintegrators are substances which swell when wetted to break up 

10 the tablet and release the crystals. They include starches, clays, celluloses, algins 
and gums. More particularly, corn and potato starches, methylcellulose, agar, 
bentonite, wood cellulose, powdered natural sponge, cation-exchange resins, 
alginic acid, guar gum, citrus pulp and carboxymethylcellulose, for example, may 
be used, as well as sodium lauryl sulfate. 

15 Enteric formulations are used to protect crystals and the included API's 

from the strongly acidic contents of the stomach. Such foiroulations are created by 
coating a solid dosage form with a film of a polymer which is insoluble in acidic 
environments, and soluble in basic environments. Exemplary films are cellulose 
acetate phthalate, polyvinyl acetate phthalate, hydroxypropyl methylcellulose 

20 phthalate and hydroxypropyl methylcellulose acetate succinate. 

The crystals with included API's may similarly be formulated into capsules 
for administration. Such capsules are prepared utilizing conventional 
encapsulating methods. A general method of manufacture involves preparing the 
crystals for use in capsules, such as by milling the crystals to a suitable size. The 

25 crystals are blended with desired excipients, diluents or carriers, and the resulting 
mixture is filled into suitably-sized capsules, typically hard gelatin capsules, using 
conventional capsule-filling machines. The usual diluents include inert powdered 
substances such as starch of many different kinds, powdered cellulose, especially 
crystalline and microcrystalline cellulose, sugars such as fructose, mannitol and 

30 sucrose, grain flours and similar edible powders. 

When it is desired to administer the crystal formulations as a suppository, 
the usual bases may be used. Cocoa butter is a traditional suppository base, which 
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may be modified by addition of waxes to raise its melting point slightly. Water- 
miscible suppository bases comprising, particularly, polyethylene glycols of 
various molecular weights are also in wide use. 

The crystals can also be similarly formulated as elixirs or suspensions for 
5 convenient oral administration or for parenteral administration, for instance by 
intramuscular, subcutaneous or intravenous routes. 

The inventive crystals enable the design of sustained-release formulations 
based upon various factors to yield both the desired amount of active 
pharmaceutical ingredient and the desired pharmacokinetic profile for delivery of 

10 the active pharmaceutical ingredient. Selectively incorporating the active 

pharmaceutical ingredient into the crystal lattice, e.g., into a specific crystal growth 
sector, modulates the release profiles and can therefore be used to effect desired 
pharmacological properties. The choice of the crystal component and the process 
used to grow the crystals of excipient host and guest active pharmaceutical 

15 ingredient can be selected and/or modified to adjust parameters such as the 

delivery rate of the active pharmaceutical ingredient upon use of the formulation. 
The active pharmaceutical ingredient is incorporated into the crystal matrix at a 
selected rate, typically as only a small weight percentage of the overall crystal. 
This permits moderate and uniform rates of release. 

20 Various approaches may be used to accomplish a delayed or sustained 

release of active pharmaceutical ingredient from the crystals. In a typical 
application the crystals of the desired size are combined with a compatible 
preservative and the mixture is injected subcutaneously or surgically implanted to 
provide a prolonged payout as the crystals dissolve as a result of contact with the 

25 surrounding body tissue and fluid. In one approach, the concentration of the active 
pharmaceutical ingredient in the crystals is reduced in order to effect a sustained 
release over time. Alternatively, larger crystals may be used to provide for more 
prolonged payout of the active pharmaceutical ingredient. In another approach, 
coatings on the crystals are used to affect the rate of release of the active 

30 pharmaceutical ingredient. Such coatings may comprise the same crystal lattice 
component but without the included active pharmaceutical ingredient, as well as 
other coating compositions useful for this purpose. 
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In the alternative, the crystals of the present invention can be used to isolate 
and/or store the active pharmaceutical ingredient for later reconstitution into 
solution. The crystals may be stored for extended periods of time prior to 
reconstitution in view of the added stability accorded the APFs by the 
5 encompassing crystal lattice component. The crystals are then combined with 

pharmaceutically-acceptable excipients, diluents or carriers to prepare the solutions 
for subsequent administration. The crystals are readily dissolved or suspended in 
appropriate diluents, which may be selected, for example, from the list previously 
provided with regard to diluents used to initially prepare the crystals. 

10 Such solutions of dissolved crystals provide the active pharmaceutical 

ingredient free of the previously encompassing crystal lattice component. The 
solutions are useful, for example, for oral administration, parenteral use, or as 
suppositories. For parenteral administration, for example, the crystals may be 
formulated in a pharrnaceutically-acceptable diluent such as physiological saline 

15 (0.9%), 5% dextrose, Ringers solution, and the like, along with other additives to 
reduce the solubility of the crystals in suspension. 

The resulting pharmaceutical formulations provide an active 
pharmaceutical ingredient which is included within the host crystal and has 
enhanced stability and shelf-life. The present invention therefore satisfies the 

20 desire to provide certain pharmaceuticals having an acceptable, room-temperature 
shelf-life. Depending on the circumstances, particularly the API involved, the 
desired shelf-life can be as little as one month, or may be at least one year, two 
years or more. The pharmaceutical molecules are generally isolated from one 
another and from the environment by the surrounding crystal lattice. The 

25 containment of the API in the solid crystal lattice also fixes the conformational 

orientation. This eliminates most of the potential degradation mechanisms, such as 
polymerization, oxidation, deamidation and proteolysis, that could otherwise 
reduce the stability of the pharmaceutical. 

Methods demonstrating stability include but are not limited to high- 

30 performance liquid chromatography for purity and potency, FT-IR for secondary 
structure, in-vitro and in-vivo bioassays, and pharmacokinetic profiles. 
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The crystals of the present invention are readily prepared and are useful in 
containing the included API in an isolated, oriented position within the lattice. The 
utility of the present invention is demonstrated in the following examples, which 
are illustrative in nature, and are not to be considered limiting of the scope of the 
5 present invention. 

Example 1 

To demonstrate the potential kinetic stabilization of proteins, green 
fluorescent protein (GFP) was incorporated into deionized a-lactose monohydrate. 
GFP was selected because it is known to fluoresce only in its native conformation. 

10 Upon denaturation, the interior of the P-barrel of the molecule is exposed and the 
fluorescence of the p-hydroxybenzylideneimidazolinone chromophore is rapidly 
quenched. Typical crystal growth conditions involved the addition of 8 volumes of 
an approximately 1 mg/mL (approximately 37 |imole) solution of GFP in 10 mM 
tris-HCl, pH8 and 10 mM EDTA to 100 volumes of a supersaturated aqueous 

15 solution (approximately 1.15 M) of deionized a-lactose monohydrate. The mixed 
solution was allowed to stand for 3-4 days at room temperature in a 24-well plate. 
Crystals were harvested between 1-3 days and displayed a hatchet morphology as 
shown in Figure 1 with a broad base (010) further bounded by { 100} , {110}, { 1- 
10}, and {0-11}. Small (0-10) and {1-50} faces are also occasionally present. 

20 When illuminated with a long wavelength UV lamp, the crystals exhibited a bright 
green fluorescence localized within a sharply defined pyramid corresponding to the 
(010) growth sector. This indicates that GFP is selectively recognized and 
overgrown by the (010) face in preference to the others. More importantly, it is 
evidence that the GFP is in its native conformation. The level of GFP to lactose is 

25 approximately 0.008% (w/w). 

GFP fluorescence intensity was measured as a function of time and 
temperature in three environments: saturated aqueous a-lactose solution, 
lyophilized a-lactose, and crystalline a-lactose monohydrate. As shown in Figure 
2, both the solution and lyophilized preparations lost nearly half of the 

30 fluorescence intensity at 333°K within one hour. The crystal showed no change at 
333°K or even 343°K. 
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Example 2 

To investigate the potential for incorporation of a biopharmaceutical into 
crystals of biocompatible excipients, studies were conducted using rhodamine- 
labeled glandular glucagon and lactose. As in the previous studies, the rhodamine 
5 label was used to facilitate the visualization of glucagon in the host crystals. 
Typical crystal growth conditions involved the addition of 5 volumes of a 
supersaturated solution of deionized a-lactose monohydrate to 1 volume of an 
approximately 1.5 mg/mL (approximately 300 to 400 (xmole) of rhodamine-labeled 
glucagon in purified water. The mixed solution was allowed to stand at room 

10 temperature in a 24- well plate. Crystals were harvested between 1-3 days and 
displayed a hatchet morphology with a broad base. With the rhodamine label, 
glucagon inclusion was visible in the crystals as a well-defined pyramid 
corresponding to the (010) growth sector. The level of inclusion was determined 
to be approximately 0.1% (w/w). 

15 In- vitro dissolution experiments were performed on the glucagon/lactose 

crystals to evaluate potential for in-vivo, sustained-release pharmacokinetics. The 
release of rhodamine-labeled glucagon into solution was followed by fluorescence 
spectroscopy. In a typical experiment, 1-2 crystals were added to 100 microliters 
of phophate buffered saline solution at room temperature and the increase in 

20 fluorescence of the solution was monitored over time. The release of glucagon 
from the dissolving crystals was generally complete after 24-48 hours depending 
on crystal size and was linear until the last few hours of dissolution. Additional 
details are contained in the article entitled "Stabilization of Proteins in Single 
Crystal Hosts: Green Fluorescent Protein and a-Lactose Monohydrate/' M. 

25 Kurimoto, P. Subramony, R. Gurney, S. Lovell, J. A. Chmielewski, B. Kahr, J. Am. 
Chem. Soc. 1999, 121, 6952-6953, which article is hereby incorporated herein by 
reference. 

Example 3 

To demonstrate the universality of this technology for incorporation of a 
30 diversity of biopharmaceuticals into crystals of biocompatible excipients, studies 
were conducted using biosynthetic human insulin and insulin analogs, 
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V8-GLP-l(7-37)OH, a glucagon-like insulinotropic peptide- 1 analog, exendin, and 
human growth hormone in deionized a-lactose monohydrate or phthalic acid. 
Information regarding V8-GLP is available in United States Patent No. 5,705,483, 
issued to Galloway and Hoffman on January 6, 1998, which patent is hereby 
5 incorporated herein in its entirety. For information regarding exendin, see, e.g., R. 
Goke, H.C. Fehmann, T. Linn, H. Schmidt, M. Krause, J. Eng, B. Goke, "Exendin- 
4 is a High Potency Agonist and Truncated Exendin-(9-39)-amide an Antagonist at 
the Glucagon-like Peptide l-(7-36)-amide Receptor of Insulin-secreting Beta- 
cells," J. Biol. Chem. 1993, Sep 15, 268(26), pp. 19650-5, which reference is 

10 hereby incorporated herein in its entirety. 

Typical crystal growth conditions involved the addition of 1 volume of an 
approximately 10 mg/mL rhodamine- or Texas red-labeled peptide or protein in 
0.1M phosphate-buffered saline solution (PBS, pH7.4) to 10 volumes of a 
supersaturated a-lactose solution or phthalic acid solution. Supersaturated 

15 solutions of purified a-lactose were obtained by adding 0.41 grams of a-lactose to 
1 mL of purified water, allowing to dissolve in a 50-70°C water bath, and cooling 
to room temperature. Supersaturated solutions of phthalic acid were prepared by 
adding 0.05 grams of phthalic acid to 1 mL of either 70/30 (v/v) water/acetonitrile 
or 90/10 water/ethanol, allowing to dissolve in a 50-70°C water bath, and cooling 

20 to room temperature. Larger volumes of supersaturated solutions are obtained by 
using the same solute-to-solvent ratio. 

The solutions of labeled peptide or protein with the supersaturated a- 
lactose or phthalic acid were mixed by swirling, transferred to a 24-well 
crystallization plate or other suitable glass or polypropylene container, and allowed 

25 to stand at room temperature. Crystals were harvested in 4-5 days and rinsed with 
hexanes, ethanol, or methanol. All preparations yielded crystals with dye-labeled 
protein inclusions as determined by microscopic examination using an Olympus 
SZ-40 microscope with a CCD vision camera. 

The shape of the crystals formed was dependent on the solvent system used 

30 for the phthalic acid. The crystals formed with phthalic acid in water/ethanol were 
long, petal-shaped clusters. The crystals formed with water/ethanol were smaller 
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and rhombic. Crystals of labeled-insulin/lactose were dissolved in PBS and 
analyzed by HPLC. The level of insulin inclusion was determined to be 
approximately 0.1%. This process is scalable from 100 (iL to several liters. The 
larger volume crystallizations were performed using glass beakers, or other 
5 appropriate large containers, covered with watch glasses. 

Using the same process, unlabeled insulin and exendin have also been 
incorporated into a-lactose monohydrate and phthalic acid crystals. Upon 
dissolution of the crystals with 0.0 IN HC1, purified water and/or methanol, the 
level of peptide included in these hosts was determined by analysis of the sample 

10 solutions with an HPLC system in the flow-injection analysis mode using a 
chemiluminescent nitrogen-specific detector (CLND). The level of peptide 
inclusions ranged from approximately 0.1% to 10% (w/w). These data 
demonstrate that the level of inclusion can be manipulated by appropriate choice of 
guest and host molecules in addition to crystallization conditions. See also the 

15 following references which are hereby incorporated herein in their entirety: M. 
Windholz, (editor). Merck Index, 10 th edition, p. 769; R.A. Visser, Neth. Milk 
Dairy Journal, 34, 1980, pp. 255-275; J. Chmielewski, et al., JACS, 119, 43, pp. 
105665-10566. 
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WHAT IS CLAIMED IS: 

1. A pharmaceutical composition comprising: 

a single crystal of a pharmaceutically-acceptable crystal lattice component; 

and 

5 an active pharmaceutical ingredient different from and included within the 

crystal in a growth-sector specific orientation, the crystal lattice component and the 
active pharmaceutical ingredient being pharmaceutically pure. 

2. A pharmaceutical material comprising: 

a mixture of single crystals, each crystal comprising a pharmaceutically- 
10 acceptable crystal lattice component and an active pharmaceutical ingredient 
different from and included within the crystal in a growth-sector specific 
orientation, the crystal lattice component and the active pharmaceutical ingredient 
being pharmaceutically pure. 

3. The pharmaceutical material of claim 2 in which the crystals 

15 comprise at least two crystal lattice components, the first crystal lattice component 
being characterized by first pharmacokinetics and the second crystal lattice 
component being characterized by second pharmacokinetics. 

4. The pharmaceutical material of claim 2 in which said mixture 
comprises a mixture of two different types of said crystals, the first type of the 

20 crystals comprising a first crystal lattice component and the second type of the 
crystals comprising at least one crystal lattice component different from the first 
crystal lattice component. 

5. The pharmaceutical material of any of claims 2 to 4 in which the 
active pharmaceutical ingredient comprises discrete units and the units are 

25 included within the crystals in isolation from one another. 

6. The pharmaceutical material of any of claims 2 to 5 in which the 
active pharmaceutical ingredient is included within the crystal at a concentration of 
about 0.001 to 1 weight percent based on the weight of the crystal including the 
active pharmaceutical ingredient. 

30 7. A method of preparing a pharmaceutical product which comprises: 

including an active pharmaceutical ingredient into single crystals of a 
pharmaceutically-acceptable crystal lattice component, the including being 
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conducted under pharmaceutically-acceptable conditions to provide the active 
pharmaceutical ingredient in the crystals in a growth-sector specific orientation; 
and 

harvesting the single crystals. 
5 8. The method of claim 7 and which further includes dissolving the 

harvested crystals into a pharmaceutically-acceptable diluent to form a solution 
containing the pharmaceutical free of the crystals. 

9. A method of stabilizing an active pharmaceutical ingredient which 
comprises including the active pharmaceutical ingredient into single crystals of a 

10 pharmaceutically-acceptable crystal lattice component, the including being 
conducted under pharmaceutically-acceptable conditions to provide the active 
pharmaceutical ingredient in the crystals in a growth-sector specific orientation, the 
active pharmaceutical ingredient comprising discrete units and the units being 
included in the crystals in isolation from one another. 

15 10. A method of administering an active pharmaceutical ingredient 

which comprises administering to a patient a pharmaceutical composition 
comprising single crystals of a pharmaceutically-acceptable crystal lattice 
component and an active pharmaceutical ingredient different from and included 
within the crystal lattice component in a growth-sector specific orientation, the 

20 crystal lattice component and the active pharmaceutical ingredient being 
pharmaceutical^ pure. 

11. The invention of any of claims 1 to 10 in which, for each crystal, 
the active pharmaceutical ingredient is included within the crystal in a growth- 
sector specific orientation. 

25 12. The invention of any of claims 1 to 1 1 and further comprising a 

pharmaceutically-acceptable adjuvant selected from the group consisting of 
excipients, diluents, carriers and mixtures thereof. 

13. The invention of any of claims 1 to 12 in which the active 
pharmaceutical ingredient is a biopharmaceutical. 

30 14. The invention of any of claims 1 to 13 in which the crystal lattice 

component is selected from the group consisting of: sucrose, lactose, trehalose, 
maltose, galactose, sorbose, mannitol, lactitol, sorbitol, glycine, alanine, lysine, 
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arginine, ascorbic acid, nicotinamide, thiamine, adenine, pyridoxine hydrochloride, 
caffeic acid, vanillic acid, ferulic acid, benzoate, sorbate, methyl paraben, sodium 
ascorbate, sodium saccharin, potassium citrate, zinc, calcium, and any derivatives, 
salt forms, or mixtures thereof. 
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PHARMACEUTICAL MATERIALS AND 
METHODS FOR THEIR PREPARATION AND USE 



5 BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to pharmaceutical formulations involving the 
inclusion of an active pharmaceutical ingredient ("API") in a pharmaceutically- 
acceptable single crystal matrix. More particularly, the crystals contain growth- 

10 sector specific, oriented inclusions of active pharmaceutical ingredients which are 
isolated. The active pharmaceutical ingredients have higher stability and shelf-life, 
and can be delivered in conventional dosage forms. This invention has general 
application to active pharmaceutical ingredients, and in one aspect has particular 
application to biopharmaceuticals. As used herein, the term "biopharmaceuticals" 

15 is used to refer to a subset of API's which are polymeric in nature, including for 
example, proteins, polypeptides, enzymes, immunoglobulins, polynucleic acids, 
and plasmids. 

Description of the Prior Art: 

There is a continuing need for pharmaceutical compositions which are 

20 capable of maintaining the quality and efficacy of the API during storage and 

delivery. The loss of potency of an API is a critical concern in assuring that viable, 
effective drugs are delivered to patients. It is similarly desirable to have 
formulations which do not require special packaging or handling. FuVtfier, it 
remains a constant goal to provide active pharmaceutical ingredients in a form 

25 which facilitates their use by the consumer, such as through convenient dosage 
forms. The present invention addresses these and other issues concerning 
pharmaceutical compositions and formulations. 

Although not limited to biopharmaceuticals, the usefulness of the present 
invention is well exemplified with respect to biopharmaceuticals, many of which 

30 demonstrate the problems encountered in prior-art approaches. Ensuring long-term 
stability and maintaining activity of biopharmaceuticals is a prevalent concern. 
The chemical complexity and conformational fragility of protein drugs, for 
example, make them highly susceptible to both physical and chemical instabilities 
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and threaten their emergence into the marketplace. Denaturation, adsorption with 
container walls, aggregation, and precipitation can result from non-covalent 
interactions between a drug and its environment. Insulin, for instance, has been 
shown to adsorb onto the surfaces of glass and plastic containers, and to have 
5 interactions at air-water interfaces, leading to denaturation, aggregation and 
precipitation. For example, upon denaturation human growth hormone (HGH) 
forms dimers and higher molecular weight aggregates, and glucagon in solution 
has been shown to readily gel or aggregate when subjected to mechanical stress. 
As a further example, researchers have distinguished nine major reaction 

10 mechanisms by which proteins degrade, including hydrolysis, imide formation, 
deamidation, isomerization, racemization, diketopiperazine formation, oxidation, 
disulfide exchange, and photodecomposition. The rates of these deleterious 
processes depend in large measure on the protein and its environment. The 
primary chemical degradation products of glucagon, for example, include 

15 oxidation of Met (27), deamidation of Gin (24), and acid-catalyzed hydrolysis at 
Asp (9), Asp (15) and Asp (21). HGH undergoes chemical decomposition via 
oxidation at Met (14) and deamidation at Asn (149). 

A critical challenge of product development science in the pharmaceutical 
industry therefore has been devising formulations that maintain the stability of the 

20 active pharmaceutical ingredient over an acceptable shelf-life. This has been 

especially difficult to achieve for certain API's which are unstable in solution or 
with respect to many common formulation processes. Developing techniques for 
stabilization and storage looms as a great impediment to the pharmaceutical 
industry. Formulation scientists have consequently used a variety of techniques to 

25 enhance the stability of API's while maintaining other important product 

characteristics such as biocompatibility, absorption, pharmacokinetics, efficacy 
and excretion. 

One technique used in formulating biopharmaceuticals has been 
lyophilization of the biopharmaceutical solution in the presence of excipients, 
30 buffers and/or bulking agents. However, even lyophilized preparations must 

typically be stored under refrigeration, a requirement which is neither technically 
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nor economically feasible in many markets and inhibits flexibility of patient use. 
There has therefore been a continuing demand for formulations of many 
biopharmaceuticals which would permit their storage at ambient temperatures. 
This would permit more rapid development of products, increasing flexibility in 
5 shipping, storing and carrying the drug products, and allowing introduction and use 
of such products in markets where refrigeration is too costly. Moreover, the 
increased stabilization of biopharmaceuticals would naturally improve the general 
use of the biopharmaceuticals where shelf life is an important consideration, 
whether or not refrigeration or other concerns are at issue. 

10 The prior art use of excipients in the lyophilization of biopharmaceuticals 

has been directed away from inclusion of the biopharmaceuticals in single crystals 
in the manner of the present invention. It has been widely assumed that amorphous 
glasses are critical in the stabilization of biopharmaceuticals by such excipients in 
lyophilized form, and it has been suggested that the drug molecules must exist in 

15 amorphous regions between the crystalline domains. See, e.g., M. J. Pikal, "Freeze 
Drying of Proteins", to be published in Peptide and Protein Delivery, 2 nd Ed., V. H. 
L. Lee, Marcel Dekker, Preprint, 1995. Implicit in this reasoning is the conclusion 
that the biopharmaceuticals could not exist as guests within single crystals. 

In the process of lyophilization, typically an aqueous solution containing a 

20 biopharmaceutical with a limited amount of excipient(s) is frozen and then dried 
under vacuum to produce solids of sufficient stability for storage and distribution. 
Excipients are added to prevent blow out of the product, to provide stability during 
lyophilization and/or dissolution, and to enhance compatibility for parenteral use. 
Various excipients used with lyophilization have included salts, metal ions, 

25 polyalcohols, surfactants, reducing agents, chelating agents, other proteins, amino 
acids, fatty acids, and phospholipids. The more frequently used excipients include 
mannitol, alanine, glycine, sorbitol, lactose, arginine, and maltose. The results 
obtained with such excipients, however, have usually been inconsistent. Most 
lyophilized biopharmaceuticals are amorphous powders that have no specific 

30 structure, and as a result, the amount and location of the incorporated 

biopharmaceutical varies widely for the product particles. Also, they are typically 
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readily dissolved, rendering them unsuitable for use as a sustained-release material. 
Further, there is no isolation of the pharmaceutical molecules from the 
environment or one another, leaving them susceptible to degradation by various 
mechanisms. Studies have shown that lyophilization of excipients can typically 
5 damage proteins rather than protect them. See, e.g., J. F. Carpenter, J. H. Crowe, 
"Infrared spectroscopic studies of the interaction of carbohydrates with dried 
proteins", Biochemistry 1989, 28, 3916-3922; J. F. Carpenter, S. Prestrelski, T. 
Arakawa, "Separation of freezing- and drying-induced denaturation of lyophilized 
proteins by stress-specific stabilization: I. Enzyme activity and calorimetric 

10 studies," Arch. Biochem. Biophys. 1993, 303, 456-464. K. Izutsu, S. Yoshioka, Y. 
Takeda, "The effects of additives on the stability of freeze-dried P-galactosidase 
stored at elevated temperatures", Int. J. Pharm. 1991, 71, 137-146. K. Izutsu, S. 
Yoshioka, T. Teroa, "Decreased protein-stabilizing effects of cryoprotectants due 
to crystallization", Pharm. Res. 1993, 10, 1232-1237. 

1 5 Crystallized pharmaceuticals have been used in some instances, but there 

have been inherent limitations. Some API's , e.g. insulin, can be crystallized 
themselves, and are useful in that form for administration to patients. However, 
the majority of biopharmaceuticals either do not crystallize or the crystallization is 
very difficult, particularly on a commercial scale. Further, crystallization 

20 procedures are limited to the use of pharmaceutically-acceptable ingredients and 
process conditions that do not adversely affect the active pharmaceutical 
ingredient, thus further constraining the ability to obtain desired microcrystalline 
suspensions. 

The fact that macromolecules are routinely isolated in sub-millimolar 
25 concentrations in a variety of crystals is known. See, e.g., K. Strupat, M. Karas, F. 
Hillenkamp, Int. J. Mass Spec. Ion Proa, 111, 89-102, 1991. Also, certain 
aromatic acids have been employed as hosts for biopolymer guests in crystals for 
use in matrix-assisted laser desorption ionization (MALDI) mass spectrometry, but 
not for the purposes of the present invention. See, Review by F. Hillenkamp, M. 
30 Karas, R.C. Beavis, B.T. Chait, Anal. Chem, 63, 1 193A-1203A; S. Borman, 

Chem. Eng. News, 23-25, June 19, 1995. However, crystallization conditions in 
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these studies were optimized for characterization of the incorporated biopolymers. 
There were no investigations into optimizations that would be relevant to 
pharmaceutical preparations or operations such as homogeneity of the 
concentration of the inclusions, process scale-up, process robustness, chemical and 
5 physical stability of the preparations, suspendability in biocompatible solutions, 
preservative requirements and compatibility, container/closure system 
compatibility, and pharmacokinetic profiles. 

The difficulty in obtaining suitable single crystals of some biopolymers has 
encouraged structural chemists to partially orient such molecules with electric, 

10 magnetic, or flow fields, by dissolution in liquid crystals or stretched gels, and as 
monolayers. In a similar effort, the isolation of biopolymers in a single crystal 
matrix has recently been studied in an effort to use such crystals for structural 
analysis of the biopolymers. Such isolation technique is described in "Single 
Crystal Matrix Isolation of Biopolymers," J. Chmielewski, J.J. Lewis, S. Lovell, R. 

15 Zutshi, P. Savickas, C.A. Mitchell, J.A. Subramony, and B. Kahr, J. Am. Chem. 
Sbc. 1997, 119, 10565-10566. However, this article simply demonstrates that 
certain biopolymers are oriented by the host lattice, and the article suggests the use 
of such crystals for analyzing spectral anisotropics in biological molecules which 
could not otherwise be crystallized. This article does not discuss or suggest the use 

20 of this technique for enhancement of stability or sustained release of 

pharmaceuticals, or their administration to patients. Further, the proteins studied 
were not of pharmaceutical interest, the crystal materials described in this article, 
namely phthalic acid, gentisic acid and sinapic acid, were not selected or evaluated 
for biocompatibility, and the crystal sizes were not optimized for particular routes 

25 of administration. Therefore, the produced crystals with included biopolymers 
would not be suitable for administration to patients. 

Other prior art procedures have required the use of polymers that are 
difficult to prepare, require harsh preparation conditions that can be harmful to the 
API's, and yield inconsistent results. For example, United States Patent No. 

30 5,075,291 describes a process for preparing a uniformly-dispersed, 

pharmaceutically-active material in a crystalline sugar alcohol matrix. However, 
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this process requires the addition of the API into a molten sugar alcohol with 
considerable mechanical agitation. Many API's and virtually all 
biopharmaceuticals would not be stable in the extreme temperature of 1 10°C and 
the physical stresses of a high-shear vortex mixer used for agitation. The present 
5 invention does not require these extremes of temperature and physical agitation. 
Also, the process of the present invention slowly includes the API into the growing 
crystal lattice in specific growth sectors, instead of homogeneous mixing and 
entrapping of the active pharmaceutical ingredient in a viscous melt. 
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SUMMARY OF THE INVENTION 

In one aspect, the present invention relates to pharmaceutical compositions 
comprising single crystals of a pharmaceutically-acceptable crystal lattice 
component, and an active pharmaceutical ingredient different from and included 
5 within the crystal lattice component in a growth-sector specific orientation. The 
crystals are prepared using components and methods which yield crystals having 
suitable purity and efficacy for use in administering the API's to a patient. The 
crystals may be coated or combined with adjuvants such as excipients, diluents or 
carriers, and are preferably formulated into tablets, capsules, suspensions, and 

10 other conventional forms containing dosage amounts of the API's. Alternatively, 
the crystals are prepared as depot formulations which may be administered, as by 
subcutaneous injection or implantation, to provide a long-term payout or sustained 
release of the active pharmaceutical ingredient. The present invention further 
provides methods for preparing the crystals and for storing and administering the 

15 active pharmaceutical ingredient either in crystal form or upon reconstitution to a 
solution. 

Accordingly, it is an object of the present invention to provide single 
crystals which include API's in a growth-sector specific orientation. It is a feature 
of the invention that the API's are included at predictable, uniform concentrations 

20 that permit use of the crystals in formulating dosage amounts of the API's. 

Another object of the present invention is to provide compositions 
comprising API's included in single crystals to provide improved stability and 
shelf-life. The active pharmaceutical ingredients may therefore be stored for 
extended periods of time prior to use either as crystals or as reconstituted solutions. 

25 It is a further object of the present invention to provide single crystals with 

included API's to provide quick, delayed-release or sustained-release formulations 
for flexibility in pharmacokinetic profiles in delivery of the API's to patients. 

Another object of the present invention is to provide pharmaceutical 
delivery units including an amount of single crystals sufficient to provide a dosage 

30 amount of the included active pharmaceutical ingredient. Alternatively, the 

pharmaceutical delivery units include a quantity of crystals sufficient to provide a 
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prolonged payout of the active pharmaceutical ingredient. The crystals may be 
coated or uncoated, and may be combined with various pharmaceutical adjuvants 
including excipients, diluents and carriers. 

A further object of the present invention is to provide methods for 
5 preparing compositions comprising single crystals with growth-sector specific 
inclusions of API's. 

It is another object of the present invention to provide methods for the 
storage and administration of API's utilizing inclusion of the API's within single 
crystals. 

10 Other objects, features, and advantages of the present invention will be 

apparent to those skilled in the art from the following description and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a photomicrograph illustrating fluorescence of a single crystal of 
green fluorescent protein in a-lactose monohydrate (1.8 (h) x 0.8 (w) x 0.5 (d) 
mm 3 ) with an idealized representation of habit. The sides of the crystal in the 
5 photomicrograph are bright due to internal reflection. 

Figure 2 is a graph of the fluorescence decay of the green fluorescent 
protein at 333°K in several environments: mixed crystal in a-lactose monohydrate 
(triangle), saturated lactose solution (square), and lyophilized a-lactose 
monohydrate (diamond). 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

For the purposes of promoting an understanding of the present invention, 
reference will now be made to the embodiments described hereafter. It will 
nevertheless be understood that no limitation of the scope of the invention is 
5 thereby intended, such modifications and applications of the principles of the 

invention as described herein being contemplated as would normally occur to one 
skilled in the art to which the invention relates. 

The present invention utilizes single-crystal matrix inclusion of active 
pharmaceutical ingredients ("API's") to achieve advantageous storage and delivery 

10 of the API's. This invention has application to a wide range of API's to provide 
enhanced stability and/or delivery of the active pharmaceutical ingredients. For 
some applications, such as for many biopharmaceuticals, the invention is 
particularly advantageous in providing greater stability over time and in providing 
alternative delivery and sustained release formulations to patients . 

15 The small molecule host crystals comprise a crystal lattice component 

which includes the API's in an oriented, growth-sector specific manner. The 
crystals and included API's are prepared to be pharmaceutically acceptable and 
pure, thereby being useful for administration to patients to be treated with the 
API's. As used herein, the term "pharmaceutically-acceptable" refers to sufficient 

20 quality to meet regulatory and compendial requirements for administration to 

humans and/or animals. The crystals provide a regular, predictable inclusion of the 
guest active pharmaceutical ingredient, and the crystals can consequently be used 
for obtaining a predetermined amount of the active pharmaceutical ingredient for 
delivery to a patient. In one aspect, the host crystal gradually dissolves upon 

25 contact with body tissue or fluids, and is therefore useful as a system for delivery 
of the active pharmaceutical ingredient into the body. Alternatively, the crystals 
and included active pharmaceutical ingredient may be reconstituted into a solution 
for administration to a patient. 

The active pharmaceutical ingredient molecules are generally isolated from 

30 one another and are insulated from the environment by the host crystal. This leads 
to reduced susceptibility of the API to degradation, and therefore enhanced 
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stability and shelf-life. Also, the use of appropriate host crystal compounds, or 
selected dosage forms, permits the design of quick, delayed, or sustained-release 
formulations for delivery of the active pharmaceutical ingredient. Sustained- 
release formulations are particularly advantageous for treatment of chronic 
5 conditions as they provide a consistent amount of drug delivery over a long period 
of time to improve ease of use and patient compliance in administering the API. 

The crystals preferentially incorporate the active pharmaceutical ingredient 
on certain faces, thereby providing a growth-sector specific inclusion and 
orientation to the API's. As used herein, the term "growth-sector specific 

10 inclusion and orientation," and equivalent terminology, refers to the fact that the 
API molecules are included primarily at certain faces of the crystal matrix. The 
growth-sector specific inclusion and orientation can be determined by one skilled 
in the art, as demonstrated in the examples herein, by fluorescence microscopy and 
anisotropy measurements, single crystal desorption mass spectrometry, and 

15 autoradiography of 14 C-labeled material. In one embodiment, at least about 

0.001% (on weight/weight (w/w) basis) of the pharmaceutical is included within 
specific faces of the crystal matrix, and in another embodiment at least about 0.1% 
(w/w) and up to about 10%. The crystal parameters, including the particular 
crystal lattice component for a given API, the concentration of API, the use of 

20 crystal adjuvants, and the crystallization conditions, are selected to achieve the 
growth-sector specific inclusion and orientation of the API within the crystals. 

The method of the present invention broadly involves the including of the 
active pharmaceutical ingredient into the single crystal matrix formed from a 
pharmaceutically-acceptable crystal lattice component. As used herein, the term 

25 "included" in the crystals refers to the active pharmaceutical ingredient being 
chemically adsorbed within the crystal lattice as the crystal is formed. This 
inclusion of the active pharmaceutical ingredient molecules is distinguished from 
crystallization of the API molecules with one another, and from simple and random 
entrapment of the API molecules by the formed crystal. The crystal product of the 

30 present invention is ordered, in contrast to the amorphous material produced by 

other approaches. The API is incorporated in the crystal in relation to its degree of 
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affinity for the crystal lattice molecules. The crystal lattice component is therefore 
selected to be both chemically and physically compatible with the API such that 
the API is received by the crystal during formation, and remains stable and 
efficacious while within the crystal and upon release therefrom. 
5 In a typical approach, the including of the active pharmaceutical ingredient 

involves combining the crystal lattice component, the active pharmaceutical 
ingredient and a pharmaceutically-acceptable adjuvant in a liquid state. The 
crystal lattice component is then crystallized under pharmaceutically-acceptable 
conditions to form the inventive crystals. For example, one method uses spiking of 
10 the API into a saturated or supersaturated solution of the crystal lattice component 
in a suitable organic and/or aqueous solvent system. Alternately, the saturated or 
supersaturated solution of the crystal lattice component may be spiked into the API 
solution. Other components may also be added to the solution, including 
compounds which facilitate or modify crystal growth or which are desired for 
1 5 incorporation in the final formulation. The solution may be seeded using any of a 
variety of conventional techniques. 

In one approach, the solution is allowed to evaporate and/or equilibrate to 
cooler conditions for growth of the crystals. The crystals are then grown as the 
solvent is slowly evaporated away and/or the solution is cooled, with the 
20 evaporation and temperature gradient conditions being selected dependent on such 
factors as the solvent system and the desired crystal size. The crystals containing 
the active pharmaceutical ingredient are harvested from the remaining solution and 
are preferably washed to remove surface contamination. This procedure yields 
crystals which include the active pharmaceutical ingredient at a predictable 
25 concentration and facial orientation. 

In accordance with the present invention, crystals are grown under 
pharmaceutically-acceptable conditions. As used herein, the term 
"pharmaceutically-acceptable conditions" refers to the use of crystal and API 
compounds which are pharmaceutically-pure, and for which such pharmaceutical 
30 purity is maintained in the final crystals. The crystal and API compounds are 
pharmaceutically pure, or have pharmaceutical purity, if they are of sufficient 
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purity to be suitable for administration under applicable FDA or other 
administrative regulations regarding purity. The term pharmaceutically-acceptable 
conditions further refers to the use of crystallization conditions through which the 
API compounds retain pharmaceutical efficacy in the final crystals and upon 
5 subsequent administration to patients. 

The present invention readily allows the inclusion of API's by affinity with 
the small host molecules in the growing crystal lattice. This overcomes many of 
the limitations associated with previous approaches. The processing involved with 
preparing the present crystals does not expose the API's to harsh conditions, 

10 thereby substantially reducing or avoiding the possible degradation or disruption of 
the structural aspects of the API which could occur with prior art techniques. The 
inventive crystals have an added advantage in that they do not interfere with 
normal analytical methodologies used for characterizing the pharmaceutical 
product. The small host molecules can be easily separated on the basis of 

15 molecular size, which is not the case for prior art techniques which use polymers 
that interfere with analytical methodologies. 

The API molecules are incorporated into the host crystals typically at rates 
of at least about 0.001% (w/w), preferably at least about 0.1%, and more preferably 
about 1% to about 10% (w/w). Alternatively, the API molecules are included at 

20 rates of at least about 0.01%, and as much as at least about 1% (w/w). The limited 
molar concentration of the active pharmaceutical ingredient in the host crystals 
means that the active pharmaceutical ingredient molecules are generally isolated 
from one another in the crystals. Isolation of the API molecules is particularly 
advantageous for those molecules, such as certain biopharmaceuticals, which could 

25 otherwise react with one another (e.g., by polymerization) or the surrounding 
environment. The degree of isolation can be verified by those skilled in the art 
using atomic force microscopy or reaction fluorescence energy techniques. The 
present invention has a particular application to guest-host systems in which the 
guest API molecules are reactive with one another, but in which these molecules 

30 are sufficiently isolated from one another in the crystals as to substantially prevent 
such interaction. Consequently, the invention provides containment of the API 
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molecules in the solid state crystals and provides for the API to be 
comformationally stable. 

The method preferably involves preparing a mixture of crystals of 
substantially uniform size. This may include processing of the harvested crystals, 
5 such as by grinding or milling, to reduce the crystals to a substantially uniform 
size. Greater uniformity can be achieved by sorting the processed crystals, such as 
by sieving. A preferred method further includes obtaining crystals which have a 
substantially uniform concentration of pharmaceuticals, for example, about 1% 
(w/w) of pharmaceuticals, that do not vary between crystals by more than 10 
10 percent. 

The method of the present invention may further include formulating the 
crystals into pharmaceutical preparations. For example, the collected crystals may 
optionally be coated with a suitable composition. Coated or uncoated crystals may 
be blended with one or more pharmaceutically-acceptable adjuvants, such as 

15 excipients, diluents, carriers or mixtures thereof. The blended crystals and 
adjuvant(s) are then formulated into pharmaceutical delivery units. In one 
embodiment, each unit includes a predetermined amount of the pharmaceutical. 
Alternatively, the crystals sire combined in a delivery unit intended to deliver 
multiple or sustained dosing of the API over a period of time, such as by 

20 subcutaneous implantation of the delivery unit. A further aspect of the method of 
the present invention involves reconstituting the crystals to liquid form. In 
accordance with this method, the harvested crystals are dissolved in a suitable 
diluent for the crystal lattice component. The dissolution of the crystals releases 
the API from the crystals. The resulting solution may include other adjuvants, 

25 such as excipients, diluents or carriers, and the mixture is formulated under 

conventional procedures to desired delivery forms. In a particular aspect of the 
present invention, the crystals are used to store the pharmaceutical for a period of 
time, such as at least one month, or at least one year, and the crystals are 
subsequently dissolved to use the active pharmaceutical ingredient. 

30 The present invention involves the use of any of a wide variety of 

pharmaceutically-acceptable host crystal systems that can incorporate API's in a 
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growing crystal lattice. The crystal lattice component is selected to be compatible 
with the guest API, and to be suited to the use of the resulting formulation for 
storage and administration. Selection of the crystal lattice component will involve 
consideration of such factors as affinity for the API, crystal size distribution and 
5 morphology, and desired pharmaceutical concentration and delivery rate, as well as 
other factors well known in the art of pharmaceutical delivery systems. The crystal 
systems must consistently incorporate the guest active pharmaceutical ingredient in 
terms of concentration and placement within the crystal lattice. The crystals also 
must grow under conditions which will not degrade or otherwise adversely affect 

10 the viability of the active pharmaceutical ingredient. 

Preferred host crystal materials are those that have a high affinity for the 
included API. It appears that the oriented inclusion of the API's is related to the 
affinity between the crystal lattice component and the API. The affinity between 
these materials is therefore important in obtaining the desired inclusion of the 

15 API's, and also permits control of the inclusion based upon this affinity. For 

example, the concentration of the pharmaceutical in a crystal can be controlled by 
selecting the host component to have an affinity for the API which yields the 
desired inclusion rate. Also, mixtures of host materials, or of host materials and 
other excipients, can be used to provide an affinity yielding the desired inclusion 

20 level. In one aspect of the present invention, the API's are incorporated at levels 
of at least about 0.001% (w/w of guest:host), more preferably at least about 0.1% 
(w/w). 

The preferred host crystal materials will also be very stable and readily 
crystallizable, and will maintain their "order" or crystal morphology when 

25 including a guest molecule, particularly large biomolecules. The use of particular 
host crystal components will also depend on such factors as how small or large the 
crystals can be produced and how readily they dissolve. For various routes of 
administration, it is desirable to have very small crystals (e.g., pulmonary), 
moderately sized crystals (e.g., injectable), or very large crystals (e.g., implantation 

30 and long term payout). The useful crystal sizes will therefore vary accordingly, 
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ranging from submicron to millimeter sizes. In one aspect of the present invention, 
the preferred crystals are in the order of 5-100 microns in size. 

The useful host crystal systems are therefore diverse, and include various 
small molecule crystal systems which meet the desired criteria. Examples of 
5 pharmaceutically-acceptable crystal lattice components include sugars, 
polyhydroxy alcohols, single and polyamino acids, vitamins, salts, metals, 
preservatives, aromatic compounds especially aromatic acids, purified natural 
products, and polymers. Preferred crystal lattice components include, for example, 
sucrose, lactose, trehalose, maltose, galactose, sorbose, mannitol, lactitol, sorbitol, 

10 glycine, alanine, lysine, arginine, ascorbic acid, nicotinamide, thiamine, adenine, 
pyridoxine hydrochloride, caffeic acid, vanillic acid, ferulic acid, benzoate, 
sorbate, methyl paraben, sodium ascorbate, sodium saccharin, and potassium 
citrate. Also, compatible mixtures of these materials are also useful, and can be 
selected to obtain the desired rate of inclusion of the pharmaceutical, or to achieve 

15 desired characteristics, such as dissolution rate and pharmacokinetic profile, for the 
product crystals. 

The crystal lattice components are selected to achieve the desired 
pharmacokinetics for the final crystals. As pertains to the present invention, the 
term "pharmacokinetics" is used to refer to the profile of the delivery of active 

20 pharmaceutical ingredient from the crystals into the circulatory system. This will 
depend primarily on the concentration of the active pharmaceutical ingredient in 
the crystals, as well as parameters of the active pharmaceutical ingredient itself. 
While given crystal lattice components will have associated inclusion and 
dissolution characteristics, these can be modified by including other crystal lattice 

25 components, other API's, or a variety of excipients. Thus, single crystals having 
two different, co-crystallized lattice components will typically be characterized by 
pharmacokinetic profiles different from crystals prepared with either of the crystal 
lattice components alone. Similarly, including excipients or other API's will 
provide altered rates of inclusion or dissolution for the resulting crystals, providing 

30 an associated modification in the pharmacokinetic profile for the resulting crystals. 
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In a related aspect, the present invention involves the use of mixtures of 
crystals having different pharmacokinetics in order to achieve desired payout 
profiles. For example, a pharmaceutical product can be obtained by combining 
two different types of crystals, one type of crystal using a first crystal lattice 
5 component characterized by a first pharmacokinetic profile, and the second type of 
crystal using a second crystal lattice component characterized by a second 
pharmacokinetic profile. The mixture of crystals will give a payout of API that is 
different from either of the individual payouts for the two crystal types. 
The included API's are similarly diverse, limited simply by the 

10 requirements of compatibility with the host crystal and the crystal growth 

conditions. The active pharmaceutical ingredient cannot be unacceptably degraded 
or otherwise adversely affected by the conditions under which the crystals are 
formed. Also, the active pharmaceutical ingredient should remain stable for an 
extended period of time while included within the host crystal, and 

15 pharmaceutical^ efficacious upon release from the crystal. 

Given the foregoing criteria, examples of API's useful in accordance with 
the present include: antibiotics (such as dirithryomycin, loracarbef, tilmicosin, 
vancomycin, tylosin, monensin), fluoxetine, raloxifene, olanzapine, and nizatidine. 
A more complete list of API's useful in accordancw with the present invention 

20 would include those identified in the following Table A. 
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TABLE A 

Marketed Recombinant Protein Products 

5 Tissue Plasminogen Activator, T-PA 

• Product name: Activase (Generic name: Altepase) 

• Produced by: Genentech 

• Indication: Human use, Acute myocardial infarction 

• Date of approval: Nov. 87, Patent expires on Dec. 2000. 

10 • Formulation: Intravenous injection. Lyophilized powder which is 

reconstituted with sterile water (supplied) to lmg/mL and results in a final pH 
of 7.3. Can not be reconstituted with preserved water due to precipitation. The 
lmg/mL solution can be diluted 1:1 with 0.9% NaCl or D5W and help for 8 
hours at room temperature. TPA is incapable with preservatives. 

Ingredients 100 mg vial 50 mg vial 20 mg vial 

T-PA 100 mg 50 mg 20 mg 

L-Arginine 3.5 g 1 .7 g 0.7 g 

Phosphoric acid 1 g 0.5 g 0.2 g 

Polysorbate 80 < 1 1 mg < 4 mg < 1 .6 mg 
Vacuum No Yes Yes 

15 • Expression System: Mammalian cell line (Chinese Hamster Ovary cells) 

• Refolding Conditions: 

• Structure: Glycoprotein of 527 amino acids, sequence from human melanoma 
cell line, activity of 580,000 IU/mg. 

• Additional Information: Sales > $100 million. Cost of therapy $2,750 (100 
20 mg). 

Interferon Gamma- lb 

• Product name: Actimmune 

• Produced by: Genentech 

25 • Indication: Human use, chronic granulomatous disease 

• Date of approval: Dec. 1990 

• Formulation: Single dose solution formulation (0.5 mL), subcutaneous 
injection. Each 0.5 mL contains 100 ng interferon gamma- lb, 20 mg mannitol, 
0.36 mg sodium succinate, 0.05 mg polysorbate-20 in sterile water. 

30 • Expression System: E. coli 

• Refolding Conditions: 

• Post-Transitional Modification: 

• Structure: Single chain; Human sequence, 140 amino acids, 16,465 molecular 
weight, non-covalent dimeric form in solution, activity of 30 Million units/mg. 

35 • Additional Information: 14% injection site irritation vs. 2% in placebo. Cost 
$140for50n,g. 

Interferon alfa-n3 (natural source, not recombinant) 

• Product name: Alferon N 

40 • Produced by: Interferon Science (New Brunswick, NJ) 
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• Indication: Human use, Genital Warts 

• Date of approval: Jun 90 

• Formulation: Preserved solution formulation (each mL contains 5 million IU 
of interferon alfa-n3 in phosphate buffered saline containing 3.3 mg phenol and 

5 1 mg human albumin). Injected intralesional twice weekly for up to 8 weeks 

(50|aL injected into each wart, 500jaL total dose per treatment). 

• Expression System: Natural source - human leukocytes which are exposed to 
an avian virus in order to produce interferon. 

• Refolding Conditions: None 

10 • Structure: Approximately 166 amino acids with a molecular weight ranging 
from 16 to 27 kDa, specific activity of 20,000 IU/mg or greater. 

• Additional Information: Cost $ 142 per mL. 

Beta Interferon la 
15 • Product Name: Avonex 

• Produced by: Biogen (Cambridge, MA) 

• Indication: Human use, Multiple Sclerosis 

• Date of approval: May 95 

• Formulation: Lyophilized powder (stored refrigerated or at 25 °C for <30 

20 days) which is reconstituted with sterile water (supplied, 1 . 1 mL) to 30 fig/mL 

beta interferon la, 15 mg/mL human albumin, 5.8 mg/ml NaCl, 5.7 mg/ml 
dibasic Na phosphate, 1.2 mg/ml monobasic sodium phosphate, and has a pH 
of approximately 7.3 (recon solution is stable for 6 hours at refrigerated 
temperatures). Weekly intramuscular injection by patient or doctor (dosed for 

25 1-2 years in clinical trials). 

• Expression System: Mammalian cells (Chinese Hamster Ovary cells) 

• Refolding Conditions: 

• Structure: Glycoprotein (single N-linked complex carbohydrate), 166 amino 
acids with a predicted molecular weight of 22,500 daltons, human sequence, 

30 has a specific activity of 200 million units per mg protein. 

• Additional Information: Cost $ 1 80 per vial (33^g). 

Interferon beta- lb 

• Product Name: Betaseron 

35 • Produced by: Berlex Laboratories (Wayne, NJ and Chiron, Emeryville, CA) 

• Indication: Human use, Multiple Sclerosis 

• Date of approval: July 93 

• Formulation: Lyophilized product (stored refrigerated) which is reconstituted 
with 0.54% NaCl (supplied, to 0.25 mg/mL interferon beta- lb, 12.5 mg/mL 

40 human albumin, 12.5 mg/ml dextrose, and has a pH of approximately 7.3 

(recon solution is stable for 3 hours). Injected subcutaneously every other day 
(chronic use). 

• Expression System: E. coli 

• Refolding Conditions: 

45 • Structure: 165 amino acids with an approximate molecular weight of 18,500 
daltons, human sequence but with a serine or cysteine at residue 17. 
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Recombinant form does not contain the carbohydrate moiety found in the 
natural material. Has a specific activity of 32 million units per mg protein. 
• Additional Information: Sales > $500 million. Cost of therapy is $13, 140 
(based on 0.25 mg/injection, dose every other day for 1 year; equals 46 mg 
5 protein). 



Interferon alfa-2b 

• Product Name: Intron A 

• Produced by: Schering-Plough (Madison, NJ) 

10 • Indication: Human use, Hairy cell leukemia, genital warts, Hepatitis, 
Melanoma, Kaposi's sarcoma 

• Date of approval: June 86 

• Formulation: Comes in a lyophilized and a solution formulation. The 
lyophilized formulations when reconstituted with 0.9% benzyl alcohol 

15 (supplied) contains either 0.015, 0.025, 0.05, 0.90, or 0. 125 mg/mL. Interferon 

alfa-2b, 20 mg/ml glycine, 2.3 mg/ml sodium phosphate dibasic, 0.55 mg/ml 
sodium phosphate monobasic, 1 mg/ml human albumin, 1 .2 mg/mL 
methylparaben, and 0.12 mg/ml propylparaben. These formulations be injected 
intramuscular, subcutaneous, or intralesional. All formulations and 

20 reconstituted products are stored at refrigerated temperatures. 

• Expression System: E. coli 

• Refolding Conditions: 

• Structure: Water soluble protein a molecular weight of 19,271 daltons. The 
interferon alfa-2b gene is derived from human leukocytes. 

25 • Additional Information: Sales > $500 Million. Cost of therapy is $16,445 (5 
million units every day for 1 year, this is equal to 9 mg protein). Specific 
activity is 200 million units per mg protein. 

Interferon alfa-2a 

• Product Name: Roferon-A 

• Produced by: Hoffmann-La Roche (Nutley, NJ) 

• Indication: Human use, Hairy cell leukemia, genital warts, Hepatitis, 
Melanoma, Kaposi" sarcom, myelogenous leukemia 

• Date of approval: June 1986 

• Formulation: Multi-use and lyophilized formulation indented for 
intramuscular or subcutaneous administration. Multi-use formulation contains 
either 0.015, 0.045, 0.090, 0.18 mg/mL. Interferon alfa-2a, 9 mg/ml NaCl, 5 
mg/ml human albumin, and 3 mg/ml phenol. The lyophilized formulation 
reconstituted with 3 mL of supplied diluent (6 mg/ml NaCl, 3.3 mg/ml phenol) 
consists of 0.03 mg/ml Interferon alfa-2a, 9mg/ml NaCl, 1.67 mg/ml human 
albumin, and 3.3 mg/ml phenol. 

• Expression System: E. coli (tetracycline promoter). 

• Refolding Conditions: 

• Structure: Protein of 165 amino acids having a molecular weight of 19,000 
daltons 
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• Additional Information: Cost of therapy is $59,200 (28mg protein over 1 
year). Specific activity is 200 million international units per mg protein. 

5 Human Growth Hormone (Somatropin) 

• Product Name: Bio Tropin 

• Produced by: Bio-Technology General (Iselin, NJ) 

• Indication: Human use, Growth Deficiency 

• Date of approval: May 95 
10 • Formulation: 

• Expression System: 

• Refolding Conditions: 

• Structure: 

• Additional Information: 

15 

Human Growth Hormone (Somatropin) 

• Product Name: Genotropin 

• Produced by: Pharmacia and Upjohn (Kalamazoo, MI) 

• Indication: Human Use, Growth Deficiency 
20 • Date of approval: Aug 95 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Structure: 

25 • Additional Information: 

Human Growth Hormone (Somatropin) 

• Product Name: Humatrope 

• Produced by: Eli Lilly (Indianapolis, IN) 

• Indication: Human use, Growth Deficiency 

• Date of approval: March 87 

• Formulation: Lyophilized product which is reconstituted with sterile water 
containing 0.3% m-cresol, 1.7% glycerin (supplied) to 2 mg/mL hGH and has a 
final pH of approximately 7.5, subcutaneous or intramuscular administration. 
Each 5 mg lyophilized vial contains 5 mg hGH, 25 mg mannitol, 1.13 mg 
dibasic sodium phosphate, and 5 mg glycine. 

• Expression System: E. colL 

• Refolding Conditions: 

• Structure: 191 amino acids, molecular weight of 22,125 daltons, sequence is 
identical to human pituitary-derived material. 

• Additional Information: Cost $210 per 5 mg hGH 

Human Growth Hormone (Somatropin) 

• Product Name: Norditropin 

45 • Produced by: Novo Nordisk (Princeton, NJ) 
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• Indication: Human use, Growth Deficiency 

• Date of approval: July 91 

• Formulation: 

• Expression System: 

5 • Refolding Conditions: 

• Structure: 

• Additional Information: 

Human Growth Hormone (Somatropin) 

• Product Name: Nutropin and Nutropin AQ 

• Produced by: Genentech 

• Indication: Human use, Growth Deficiency 

• Date of approval: March 1994 

• Formulation: Lyophilized product which is reconstituted with bacteriostatic 
water (0.9% benzyl alcohol, supplied) to 5 mg/mL hGH and has a final pH of 
approximately 7.4, subcutaneous or intramuscular administration. Each 5 mg 
lyophilized vial contains 5 mg hGH, 45 mg mannitol, 1.7 mg sodium 
phosphates (0.4 mg monobasic and 1.3 mg dibasic), and 1.7 mg glycine. 

• Expression System: E. coli, expressed with a leading secretion signal 
precursor which directs the protein to the plasma membrane of the cell where 
the sequence is removed and the native protein is secreted into the periplasm so 
that the protein if folded appropriately as it is synthesized. 

• Refolding Conditions: None, expressed folded in E. coli. 

• Structure: 191 amino acids, molecular weight of 22,125 daltons, sequence is 
identical to human pituitary-derived material. 

• Additional Information: Cost $420 per 10 mg hGH. 

p-Glucocerebrosidase (imiglucerase) 

(p-D-Glucosyl-N-acylsphingosine glucohydrolase, E.C.3.2.1.45) 
30 • Product Name: Cerezyme 

• Produced by: Genzyme (Cambridge, MA) 

• Indication: Human use, Graucher's disease 

• Date of approval: May 94 

• Formulation: Lyophilized product (212 units glucocerebrosidase, 155 mg 
35 mannitol, 70 mg sodium citrate, and 0.53 mg polysorbate-80; stored 

refrigerated) is reconstituted with 5.1 mL of sterile water, final pH is 
approximately 6.1. The reconstituted material is combined with 100 to 200 mL 
of 0.9% NaCl and administered intravenously. 

• Expression System: Mammalian cell culture (Chinese Hamster Ovary cells) 
40 • Refolding Conditions: 

• Structure: Monomeric glycoprotein of 497 amino acids, containing 4 N-linked 
glycosylation sites, molecular weight is 60,430 daltons. Recombinant protein 
differs from human placental glucocerebrosidase by a arginine substitued for 
histidine at position 495 and the glycosylation sites have been modified to 

45 terminate in mannose sugars (which are specifically recognized by endocytic 
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carbohydrate receptors on macrophages, the cells that accumulate lipid in 
Gaucher disease). 

• Additional Information: Orphan Drug, sales > $100 million, Cost of therapy 
is $351,130(1 year). 

5 

Hepatitis B Surface Antigen 

• Product Name: Engerix-B 

• Produced by: SmithKline Beechman (Philadelphia, PA 

• Indication: Human use, Hepatitis B 
10 • Date of approval: Sept 89 

• Formulation: Suspension (20jxg/mL hepatitis B surface antigen adsorbed onto 
0.5 mg aluminum, 1:20,000 thimerosal, 9 mg/ml NaCl, 1.7 mg/ml sodium 
phosphates). Intramuscular administration. 

• Expression System: A portion of the hepatitis B virus gene, coding for 

15 hepatitis B surface antigen, in cloned into yeast (Sacccharomyces cerevisiae) 

• Refolding Conditions: 

• Structure: 

• Additional Information: Formulation contains no more that 5% yeast 
proteins. 

20 

Hepatitis B Surface Antigen 

• Product Name: Recombivax HB 

• Produced by: Merck (Whithouse Station, NJ) 

• Indication: Human use, Hepatitis B prevention 
25 • Date of approval: July 1986 

• Formulation: Suspension (lOjig/mL hepatitis B surface antigen adsorbed onto 
0.5 mg aluminum, 1:20,000 thimerosal) Intramuscular administration. 

• Expression System: A portion of the hepatitis B virus gene, coding for 
hepatitis B surface antigen, in cloned into yeast (Sacccharomyces cerevisiae) 

30 • Refolding Conditions: 

• Structure: 

• Additional Information: Formulation contains no more that 1% yeast 
proteins. 

35 Erythropoietin (rEPO) 

• Product Name: Epogen or Epoetin alfa (also sold under the name Procrit by 
Ortho Biotech but manufactured by Amgen) 

• Produced by: Amgen (Thousand Oaks, CA) 

• Indication: Human use, Anemia 

40 • Date of approval: June 89, Patent expires in 2004 (December) 

• Formulation: Two solution formulations, single dose and multi-dose. Single- 
dose is preservative free and each mL contains 2000, 3000, 4000, or 10000 
units Epogen, 2.5 mg human albumin, 5.8 mg sodium citrate, 5.8 NaCl, and 
0.06 mg citric acid in water for injection, pH 6.9 +/- 0.3. The preserved multi- 

45 dose product contains 10,000 units Epogen, 2.5 mg human albumin, 1.3 mg 
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sodium citrate, 8.2 mg sodium chloride, 0.1 1 mg citric acid and 1% benzyl 
alcohol per mL of solution, pH is 6.1 +/- 0.3. Both solutions are stored 
refrigerated. 

• Expression System: Mammalian cell 

• Refolding Conditions: 

• Structure: Glycoprotein of 165 amino acids having a molecular weight of 
30,400 daltons, sequence identical to that of the human protein. 

• Additional Information: Sales > $500 million, Cost $120 for 10,000 units. 

Human Insulin 

• Product Name: Humulin 

• Produced by: Eli Lilly (Indianapolis, IN) 

• Indication: Human use, Diabetes 

• Date of approval: Oct 82 

• Formulation: 

• Expression System: E. Coli 

• Refolding Conditions: 

• Structure: 

• Additional Information: Sales > $500 Million 

Human Insulin 

• Product Name: Novolin 

• Produced by: Novo Nordisk (Princeton, NJ) 

• Indication: Human use, Diabetes 

• Date of approval: July 91 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications 

• Structure: 

• Additional Information: 

LysPro Human Insulin 

• Product Name: Humulog 

• Produced by: Eli Lilly (Indianapolis, IN) 

• Indication: Human use, Diabetes 

• Date of approval: June 1996 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications 

• Structure: 

• Additional Information: 
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GM-CSF (Granulocyte Macrophage-Colony Stimulating Factor) 

• Product Name: Leukine 

• Produced by: Immunex (Seattle, WA) 

• Indication: Human use, Bone marrow transplantation, Hodgkin's Disease, 
5 Leukemia 

• Date of approval: Mar 91 

• Formulation: Lyophilized solution which is reconstituted with sterile water 
(stored at refrigerated temperatures for <6 hours) or 0.9% benzyl alcohol (can 
be stored for <20 days at refrigerated temperatures) and administered 

10 intravenous. After reconstitution, the lyophilized single use product contains 

either 0.25 mg/mL or 0.50 mg/mL GM-CSF, 40 mg/Ml mannitol, 10 mg/ml 
sucrose, and 1.2 mg/ml tromethamine (final pH is 7.4 +/- 0.3). The 
reconstituted solution is then diluted into a 0.9% NaCl bag for IV 
administration (note if final GM-CSF is below 0.01 mg/mL add human 

15 albumin to 0. 1 % to prevent adsorption to the IV bag. 

• Expression System: Yeast (5. Cerevisiae) 

• Refolding Conditions: None, expressed folded 

• Structure: Glycoprotein of 127 amino acids characterized by 3 primary 
molecular species having molecular masses of 19,500, 16800, and 15500 

20 daltons. The primary sequence differs from natural human GM-CSF by a 

substitution of leucine at position 23, and the carbohydrate moiety may be 
different from native. 

• Additional Information: Specific activity is 5X10 7 colony forming units per 
mg protein. Sargramostim is the proper name for yeast-derived recombinant 

25 GM-CSF. Cost for a 0.5 mg GM-CSF vial is $178. 

G-CSF (Granulocyte Colony Stimulating Factor) 

• Product Name: Neupogen 

• Produced by: Amgen (Thousand Oaks, CA) 

30 • Indication: Human use, Neutropenia, bone marrow transplantation, anemia 

• Date of approval: Feb 91 

• Formulation: Single-use solution formulation containing 0.3 mg/mL G-CSF, 
10 mM sodium acetate, 5% mannitol, and 0.004% Tween-80 at a pH of 4. The 
product is to be stored at refrigerated temperatures and no more than 24 hours 

35 at room temperature. If required, Neupogen can be diluted with D5W (do not 

dilute with saline at any time; product may precipitate), at concentrations 
below 5 to 15(ig/mL, and human albumin to 2 mg/mL to prevent adsorption to 
IV bag. 

• Expression System: E. coli. 
40 • Refolding Conditions: 

• Structure: A 175 amino acid protein with a molecular weight of 18,800 
daltons. The protein has an amino acid sequence identical to the human protein 
except for an additional N-terminal methionine (necessary for expression in E. 
coli). The human protein is glycosylated but the recombinant Neupogen is not. 

45 • Additional Information: Sales > $500 million. Filgrastim is the name given to 
recombinant methionyl human G-CSF. Cost of therapy (lung cancer) is $2,130 
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(4.2 mg protein over 14 days). Specific activity is 30 million units per mg 
protein. 

Satumomab Pendetide 
5 • Product Name: OncoScint CR/OV 

• Produced by: Cytogen (Princeton, NJ) 

• Indication: Human use, Colorectal and ovarian cancers 

• Date of approval: Dec 92 

• Formulation: 

10 • Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 
Additional Information: 

15 

Interleukin-2 

• Product Name: Proleukin (generic name: Aldesleukin) 

• Produced by: Chiron (Emeryville, CA) 

• Indication: Human use, Renal cell carcinoma 
20 • Date of approval: May 1992 

• Formulation: Single-use lyophilized formulation which is reconstituted with 
1 .2 mL sterile water and administered intravenously. Each reconstituted 
product contains 1.1 mg/mL Proleukin, 50 mg/ml mannitol, and 0.18 mg/ml 
dibasic sodium phosphate (pH is 7.5 +/- 0.3). Lyophilized product is stored at 

25 refrigerated temperatures, reconstituted product is stable up to 48 hours at 

refrigerated to room temperatures, but should be stored in refrigerator due to 
lack of preservatives. Addition of preservatives results in increased 
aggregation, addition of human albumin alters pharmacology. 

• Expression System: E. Coli (tetracycline promoter). 
30 • Refolding Conditions: 

• Structure: Proleukin has a molecular weight of 15,300 daltons and differs 
from the natural human protein (is not glycosylated, the N-terminal alanine is 
removed, and has a serine substituted for the free cysteine at position 125). 

• Additional Information: Specific activity is 18 million international units per 
35 1.1 mg protein. Cost is $395 per 1.3 mg protein. 

Somatrem 

• Product Name: Protropin 

• Produced by: Genentech (S. San Francisco, CA) 
40 • Indication: Human use, Growth deficiency 

• Date of approval: Oct 1985, patent expired on Oct 1992 

• Formulation: Lyophilized formulation which is reconstituted with 0.9% 
benzyl alcohol (supplied) and administered intramuscular or subcutaneous. 
The lyophilized vial contains 5 mg Somatrem, 40 mg mannitol and 1.7 mg 

45 sodium phosphates (0.1 mg sodium phosphate monobasic and 1.6 mg sodium 

phosphate dibasic) and is reconstituted with 1 to 5 mL of 0.9% benzyl alcohol. 
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The lyophilized product is stored at refrigerated temperatures, the reconstituted 
product is good for 14 days at refrigerated temperatures. 

• Expression System: E. Coli 

• Refolding Conditions: 

5 • Structure: Contains 192 amino acids with a molecular weight of 22,000 

daltons. Identical to human sequence but contains an extra methionine at the 
N-terminus. 

• Additional Information: Sales > $100 million. Cost of therapy is $13,1 10 (1 
year, 313 mg protein) 

10 

Dnase (deoxyribonuclease I) 

• Product Name: Pulmozyme 

• Produced by: Genentech (S. San Francisco, CA) 

• Indication: Human use, Cystic fibrosis 
15 • Date of approval: Dec 1993 

• Formulation: Inhalation solution (aerosol mist produced by a compressed air 
driven nebulizer system). Comes in a single-use 2.5 mL ampule containing 1.0 
mg/mL Dnase, 0.15 mg/mL calcium chloride dihydrate, and 8.77 mg/ml 
sodium chloride, at a pH of 6.3. The solution is stored at refrigerated 

20 temperatures and should not be exposed to light. 

• Expression System: Mammalian cells (Chinese hamster Ovary cells) 

• Refolding Conditions: 

• Structure: Glycoprotein of 260 amino acids having a molecular weight of 
37,000 daltons. The primary sequence is identical to that of the native human 

25 enzyme. 

• Additional Information: Sales > $100 Million. Cost is $32 for 2.5 mg of 
protein (1 ampule) 

M-CSF (Macrophage-Colony Stimulating Factor) 
30 • Product Name: Leucomax (generic name: Molgramostim) 

• Produced by: 

• Indication: Human use, 

• Date of approval: FDA unapproved 

• Formulation: 

35 • Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information: 

40 

Epoetin Beta (Erythropoietin) 

• Product Name: Marogen 

• Produced by: 

• Indication: Human use, 
45 • Date of approval: 
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• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 
5 • Structure: 

• Additional Information: 

Polyribonucleotide 

• Product Name: Ampligen 
10 • Produced by: 

• Indication: Human use, 

• Date of approval: FDA Unapproved 

• Formulation: 

• Expression System: 
IS • Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information: 

20 Human Serum Albumin 

• Product Name: 

• Produced by: 

• Indication: 

• Date of approval: 
25 • Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

30 • Additional Information: 

Septomonab? 

• Product Name: Gentoxin 

• Produced by: 

35 • Indication: Human use, 

• Date of approval: Not FDA approved 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

40 • Post-Transitional Modifications: 

• Structure: 

• Additional Information: 

Protein 

45 • Product Name: 
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• Produced by: 

• Indication: 

• Date of approval: 

• Formulation: 

5 • Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information: 

10 

TABLE A 



Approved BIOTECHNOLOGY DRUGS AND VACCINES 



Product Name 



Company 



Product 
Category 



Indication 



Coravax ™ 
Haemophilus b 
conjugate 
(meningococcal 
protein conjugate) 
and hepatitis b 
(recombinant) 
vaccine 



Merck 
Whitehouse Station, 
NJ 



recombinant vaccination of infants 

vaccine beginning at two months of 

age against both invasive 
Haemophilus influenzae type 
b diseases (Hib) and hepatitis 
B (October 1996) 



Engenix-B 
Hepatitis B vaccine 
(recombinant) 



Smith Kline 
Beecham 
Philadelphia, PA 



recombinant 
vaccine 



hepatitis B (September 1989) 



EPOGEN® 
Epoetin alfa 
(rEPO) 



Amgen 

Thousand Oaks, CA 



erythropoietin 



treatment of anemia 
associated with chronic renal 
failure, including patients on 
dialysis and not on dialysis, 
and anemia in Retrovir 
treated HIV-infected patients 
(June 1989); treatment of 
anemia caused by 
chemotherapy in patients 
with non-myeloid 
malignancies (April 1993); 
prevention of anemia 
associated with surgical 
blood loss, autologous blood 
donation adjuvant (December 
1996) 
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PROCRIT® Ortho Biotech erythropoietin treatment of anemia 

Epoetin alfa Raritan, NJ associated with chronic renal 

(rEPO) failure, including patients on 

dialysis and not on dialysis, 
and anemia in Retrovir 
treated HIV-infected patients 
(June 1989); treatment of 
anemia caused by 
chemotherapy in patients 
with non-myeloid 
malignancies (April 1993); 
prevention of anemia 
associated with surgical 
blood loss, autologous blood 
donation adjuvant (December 
1996) 

(PROCRIT was approved for marketing under Amgen's epoetin alfa PLA. Amgen manufactures 
the product for Ortho Biotech.) Under an agreement between the two companies, Amgen 
licensed to Ortho Pharmaceutical the U.S. rights to epoetin alfa for indications for human use 
excluding dialysis and diagnostics. 



Genotropin™ 
so ma tropin (rDNA 
origin) for injection 



Pharmacia & Upjohn 
Kalamazoo, MI 



human growth 
hormone 



short stature in children 
due to growth hormone 
deficiency (August 
1995) 



Geref 


Serono Laboratories 


growth factor 


evaluation of the ability 


human growth 


Norwell, MA 




of the somatotroph of 


hormone 






the pituitary gland to 


releasing factor 






secrete growth hormone 








(December 1990); 








pediatric growth 








hormone deficiency 








(October 1997) 


Gonal-F® 


Serono Laboratories 


recombinant 


female infertility 


recombinant human 


Norwell, MA 


fertility 


(September 1997) 


follicle-stimulating 




hormone 




hormone (r-FSH) 








Humalog™ 


Eli Lilly 


recombinant 


diabetes (June 1996) 


insulin lispro 


Indianapolis, IN 


insulin 




Humatrope® 


Eli Lilly 


humane 


human growth hormone 


somatropin (rDNA 


Indianapolis, IN 


growth 


deficiency in children 


origin) for injection 




hormone 


(March 1987) 



TABLE A 



Approved Biotechnology Drugs and Vaccines 



Product Name 


Company 


Product Category 


Indication 


Humulin® 


Eli Lilly 


recombinant 


diabetes (October 1982) 


human insulin 


Indianapolis, IN 


insulin 




(recombinant DNA 








origin) 








Infergen® 


Amgen 


interferon 


treatment of chronic hepatitis 


interferon alfacon-l 


Thousan Oaks, CA 




C viral infection (October 
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Intron® A 
interferon alfa-2b 
(recombinant) 



1997) 



Schering-Plough 
Madison, NJ 



interferon 



KoGENate® 
antihemophiliac 
factor (recombinant) 



hairy cell leukemia (June 
1986); genital warts (June 
1988); AIDS-related 
Kaposi's sarcoma (November 
1988); hepatitis C (February 

1991) ; hepatitis B (July 

1992) ; malignant melanoma 
(December 1995); follicular 
lymphoma in conjunction 
with chemotherapy 
(November 1997) 



Bayer Corporation, 

Pharmaceutical 

Division 

West Haven, CT 



clotting factor 



treatment of hemophilia A 
(February 1993) 



Leukine™ 

sargramostim 

(GM-CSF) 



Immunex 
Seattle, WA 



colony stimulating 
factor 



autologous bone marrow 
transplantation (March 
1991); neutropenia resulting 
from chemotherapy in acute 
myelogenous leukemia 
(September 1995); allogeneic 
bone marrow transplantation 
(November 1995); peripheral 
blood progenitor cell 
mobilization and 
transplantation (December 



MyoScint® 


Centocor MAb 


myocardial infarction 


imiclromab 


Malvern, PA 


imaging agent (July 1996) 


penietate 






Neumega® 


Genetics Institute MAb 


prevention of severe 


oprelvekin 


Cambridge, MA 


chemotherapy-induced 






thrombocytopenia 






(November 1997) 



Filgrastim 
(rG-CSF) 



Amgen 

Thousand Oaks, 
CA 



colony stimulating 
factor 



chemotherapy-induced 
neutropenia (February 1991); 
autologous or allogeneic 
bone marrow transplantation 
(June 1994); chronic severe 
neutropenia (December 

1994) ; support peripheral 
blood progenitor cell 
transplantation (December 

1995) 



Norditropin 
somatropin 
(rDNA orgin) for 

injection 

Novolin* 70/30 
70% NPH human 
insulin isophane 
suspension & 30% 
regular, human 
insulin injection 
(recombinant DNA 
origin) 



Novo Nordisk 
Pharmaceuticals 
Princeton, NJ 



human growth 
hormone 



treatment of growth failure in 
children due to inadequate 
growth hormone secretion 
(May 1995) 



Novo Nordisk 
Pharmaceuticals 
Princeton, NJ 



recombinant 
insulin 



insulin-dependent diabetes 
mellitus (July 1991) 
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Novolin® L 
Lente®, human 
insulin zinc 
suspension 
(recombinant DNA 
origin) 


Novo Nordisk 
Pharmaceuticals 
Princeton, NJ 


recombinant 
insulin 


insulin-dependent diabetes 
mellitus (July 1991) 


Approved Biotechnology Drugs and Vaccines 


Product Name 


Company 


Product 

Category 


Indication 


Novolin® N 
NPH human insulin 
isophane suspension 
(recombinant DNA 
origin) 


Novo Nordisk 
Pharmaceuticals 
Princeton, NJ 


recombinant 
insulin 


insulin-dependent diabetes 
mellitus (July 1991) 


Novolin® R 
regular, human insulin 
(recombinant DNA 
origin) 


Novo Nordisk 
Pharmaceuticals 
Princeton, NJ 


recombinant 
insulin 


insulin-dependent diabetes 
mellitus (July 1991) 


Nutropin 
somatropin for 
injection 


Genentech 

S. San Francisco, 

CA 


human growth 
hormone 


growth failure in children 
due to chronic renal 
insufficiency, growth 
hormone inadequacy in 
children (March 1994); 
Turner's syndrome 
(December 1996); growth 
hormone inadequacy in 
adults (December 1997) 


Nutropin AQ™ 
somatropin (liquid) 


Genentech 

S. San Francisco, 

CA 


human growth 
hormone 


growth failure in children 
due to chronic renal 
insufficiency, growth 
hormone inadequacy in 
children (December 1995); 
xuiiicr s synuroriic 
(December 1996); growth 
hormone inadequacy in 
adults (December 1997) 


OncoScint® 
CR/OV 

satumomab pendetide 


CYTOGEN 
Princeton, NJ 


MAb 


detection, staging and 
follow-up of colorectal and 
ovarian cancers (December 
1992) 


ORTHOCLONE 
OKT® 3 

muromonab-CD3 


Ortho Biotech 
Raritan, NJ 


MAb 


reversal of acute kidney 
transplant rejection (June 
1986); reversal of heart and 
liver transplant rejection 
(June 1993) 


Proleukin® 
aldesleukin 
(interleukin-2) 


Chiron 

Emeryville, CA 


interleukin 


renal cell carcinoma (May 
1992); metastatic 
melanoma (January 1998) 


ProstaScinl® 
capromab pentetate 


CYTOGEN 
Princeton, NJ 


MAb 


detection, staging and 
follow-up of prostate 
adenocarcinoma (October 
1996) 
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Protropin® 

somatrem for injection 



Pulenozyme® 
domase alpha, 
recombinant 



Genentech 

S. San Francisco, 

CA 



human growth 
hormone 



Genentech 

S. San Francisco, 

CA 



recombinant 
DNase 



human growth hormone 
deficiency in children 
(October 1985) 



cystic fibrosis (December 
1993); management of 
advanced cystic fibrosis 

(December 1996) 

hemophilia A (December 
1992) 



Recombinate™ 
antihemophilic factor 
recombinant 
(rAHF) 



RECOMB IV AX HB W 
hepatitis B vaccine 
(recombinant), MSP 



Baxter 

Healthcare/Hyland 
Division Glendale, 
CA Genetics 
Institute Cambridge, 
MA 



clotting factor 



Merck 

Whitehouse Station, 
NJ 



recombinant 
vaccine 



hepatitis B prevention 
(July 1986) 



Refludan™ 
lepirudin (rDNA) for 
injection 



Hoechst Marion 
Roussel 

Kansas City, MO 



recombinant 
anticoagulant 



heparin-induced 
thrombocysopenia type II 
(March 1998) 



Approved Biotechnology Drugs and Vaccines 



Product Name 


Company 


Product 
Category 


Indication 


Regranex® 


Ortho-McNeil 


growth factor 


lower extremity diabetic 


becaplermin 


Pharmaceuticals 




neuropathic ulcers 




Raritan, NJ 




(December 1997) 



abciximab 



MAb 



Malvern, PA 
Eli Lilly 
Indianapolis, IN 



blood clots in the setting of 
high-risk percutaneous 
transluminal coronary 
angioplasty (December 
1994); refractory unstable 
angina when percutaneous 
coronary intervention is 
planned (November 1997) 



Retevase™ 
reteplase 



Boehringer 
Mannheim 
Gaithersburg, MD 
Centocor . 
Malvern, PA 



tissue 

plasminogen 
factor 



treatment of acute 
myocardial infarction 
(October 1996) 



Rituxan 
rituximab 



Genentech 

S. San Francisco, 

CA 

IDEC 

Pharmaceuticals 
San Diego, CA 



MAb 



treatment of relapsed or 
refractory low-grade or 
follicular CD20-positive B- 
cell non-Hodgkin's 
lymphoma (November 
1997); 



Roferon -A 
interferon alfa-2a, 
recombinant 



Hoffmann-La Roche 
Nutley, NJ 



interferon 



hairy cell leukemia (June 
1986); AIDS-related 
Kaposi's sarcoma 
(November 1988); chronic 
myelogenous leukemia 
(November 1995); hepatitis 
C (November 1996) 
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Saizen 

somatropin (rDNA 
origin) for injection 


Serono Laboratories 
Norwell, MA 


human growth 
hormone 


pediatric growth hormone 
deficiency (October 1996) 


Serostim ™ 


Serono Laboratories 


human growth 


treatment of AIDS- 


somatropin (Rdna 


Norwell, MA 


hormone 


associated 


origin) for injection 






catabolism/wasting 
(August 1 996); pediatric 
HIV failure to thrive 
(February 1998) 


Verluma® 
nofetumornab 


Boehringer 
Ingelheim 
Ridgefield, CT 
NeoRx 
Seattle, WA 


MAb 


detection of small-cell lung 
cancer (August 1996) 


Vistide^ 

cidosovir injection 


Gilead Sciences 
Foster City, CA 


nucleotide 
analogue 


cytomegalovirus retinitis in 
AIDS patients (June 1996) 


Zenapaz® 
daclizumab 


Hoffmann-La Roche 
Nutley, NJ 


MAb 


prevention of acute kidney 
transplant rejection 
(December 1997) 


The content of this survey has been obtained through government and industry sources based on 
the latest information. The information may not be comprehensive. For more specific 
information about a particular product, contact the individual company directly. 


PhRMA Internet address: http://www.phrma.org 



Provided as a Public Service by PhRma. Founded in 1958 as the Pharmaceutical Manufacturers 
Association. Copyright © 1998 by the Pharmaceutical Research and Manufacturing of America. 
Permission to reprint is awarded if proper credit is given. 



BIOTECHNOLOGY MEDICINES IN 
DEVELOPMENT 

5 

AIDS/HIV Infection and Related Conditions 



Product Name 


Company 


Product 

Category 


Indication 


Development 
Status 


AD-439 and 
AD-519 


Tanox Biosy stems 
Houston, TX 


MAb 


HIV 

infection, 


Phase II 


combination 






AIDS 




AD-439 MAb, 
anti-HIV to V3 loop of 


Tanox Biosystems 
Houston, TX 


MAb 


HIV 

infection, 


Phase II 


gp 120 protein; 
neutralizing antibody 






AIDS 




AD-519 MAb, 


Tanox Biosystems 


MAb 


HIV 


Phase II 


anti-HIV to C4 region 


Houston, TX 




infection, 




of gp 120 protein; 
neutralizing antibody 






AIDS 




Alferon LDO® 


Interferon Sciences 


interferon 


AIDS-related 


Phase I/II 


interferon alfa-n3 


New Brunswick, NJ 




complex, 
AIDS 




Alferon N 


Interferon Sciences 


interferon 


HIV infection 


Phase III 


injection® 
interferon alfa-n3 


New Brunswick, NJ 




(see also 

infectious 

diseases) 










co-infection 


Phase II 








(HIV/HCV) 
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ALVAC-MN 


Pasteur Merieux 


vaccine 


HIV infection 


Phase II 




v-onnaugni 
Lyons, France 

V i rn of* nf»t i r* c 
Alhanv NY 








Ampligen® 


Hemispherx 
Biophama 
New York, NY 


interferon 


HIV infection 

(see also 

cancer, 

infectious 

oiseases, 

other) 


Phase II 


autologous gene- 
rnuuiiicu iieiiiciiupuiciic 


SyStemix 

Pair* A 1fr» A 


gene therapy 


HIV infection 


Phase I 


stem cells 










gene tnerapy 


Cell Genesys 
nosier v_ny, 
Hoechst Marion 
Roussel 


gene therapy 


riiv inrection 


.rnase li 


gp 1 20 vaccine 


VaxGen 

S Snn Francisco 
CA 


vaccine 


AIDS 


Phase II 


HIV-IT(V) 

Retro vector ™ HIV-1 


Chiron Viagene 
San Diego, CA 


gene therapy 


asymptomatic 
HIV-1 


Phase II 


1 1 1 B env/rev retroviral 






infection 




vector 










HIV Vaccine (gp 120) 


Chiron 

Emeryville, CA 


vaccine 


AIDS 


Phase II 


interleukin-lO(IL-lO) 


Schering-Plough 
Madison, NJ 


interleukin 


HIV disease 
(see also 


Phase I 



autoimmune, 

digestive 

heart, 

neurologic, 
respiratory, 
skin) 



AIDS/HIV Infection and Related Conditions 



Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


ISIS 2922 
fomivirsen 


Isis 

Pharmaceuticals 
Carlsbad, CA 


antisense 


cytomegalovirus 
retinitis 


Phase III 


ISIS 13312 


Isis 

Pharmaceuticals 
Carlsbad, CA 


antisense 


cytomegalovirus 
retinitis 


Phase I 


Leukine™ 

sargramostim 

(GM-CSF) 


Immunex 
Seattle, WA 


colony 

stimulating 

factor 


adjuvant to 
AIDS therapy, 
HIV infection, 


Phase II 



prevention of 
infection in HIV 
patients (see also 
cancer.) 
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memantine 


Neurobiological 
Technologies 
Richmond, CA 




AIDS dementia 
complex and 
AIDS-related 
neuropathic pain 
(see also 
diabetes) 


Phase II 


MPL 


Ribi ImmunoChem 


vaccine 


AIDS 


Phase I 


immunomodulator 


Hamilton, MT 




(see also 




vaccine 






infectious 
diseases) 




NEUPOGEN^ 
Filgrastim (rG- 
CSF) 


Amgen 

Thousand Oaks, 
CA 


colony 

stimulating 

factor 


treatment and 
prevention of 
neutropenia in 
HIV patients (see 
also cancer, 
respiratory) 


application 
submitted 


^ — — 

Ovidrer 


Ares-Serono and 


recombinant 


Kaposi's 


Phase I/II 


recombinant 
human chorionic 


Serono 
Laboratories 


gonadotropin 


sarcoma, AIDS- 
related 




gonadotropin (r- 
hCG) 


Norwell, MA 




hypogonadism 
(see also 
infertility) 




PEG interleukin-2 


Chiron 

Emeryville, CA 


interleukin 


HIV infection in 
combination 
with Retrovir® 


Phase II 


PMPA 


Gilead Sciences 


nucleotide 


HIV infection, 


Phase II 




Foster City, CA 


analogue 


AIDS 




Prevention ™ 


Gilead Sciences 


nucleotide 


HIV infection, 


Phase IIT 


adefovir 
dipivoxil 


Foster City, CA 


analogue 


AIDS 




PRO 367 


Progenies 
Pharmaceuticals 
larrytown, NY 




HIV infection 


Phase I 


PRO 542 


Progenies 
Pharmaceuticals 
Tarry town, NY 




HIV infection 


Phase I 


r roieuKjn 


Chiron 


tnierieuKin 


riiv imeciion in 


rnase 11/111 


aldesleukin 


Eneryville, CA 




combination 




(interleukin-2) 






with Retrovir® 
(see also cancer) 




Rensune HIV-1 
immunogen 


Immune Response 
Corp. 

Carlsbad, CA 


immune- 
based therapy 


HIV seropositive 


Phase ni 


retroviral vector 
with 2 ribozymes 


Chiron 

Emeryville, CA 


gene therapy 


HIV infection 


Phase I/II 


TBC-3B 
(vaccinia virus 


Therion Biologies 
Cambridge, MA 


vaccine 


AIDS prevention 


Phase I 



expressing HIV 
genes env, gag 
and pal) 
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Autoimmune Disorders 



Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


adenosine deaminase* 
transduced autologous 
CD34+PBC or 
umbilical cord/placental 
blood cells 


National Cancer 
Institute 
Bethesda, MD 


gene therapy 


severe 
combined 
immunodeficien 
cv 


I 1 IujC 1 

NCI Trial 


adenosine deaminase- 
transduced T cells 


National Cancer 
Institute 
Bethesda MD 


gene therapy 


severe 
combined 

immunodeficien 

cy 


Phase I 
NCI Trial 


AnergiX ™-RA 


Anergen 
Redwood Citv 
CA 


functional 
anti crenics 
immuno- 
therapy 


rheumatoid 
arthritis 

<X1 VI 11 1 11 o 


Phase I 


AnervaX™ 


Anergen 
Redwood City, 
CA 


peptide 
vaccine 


rheumatoid 
arthritis 


Phase II 


*V VUMIlt 

chimeric anti-TNF 
antibody 


Malvern, PA 


M Ah 


I ilCUIIlalUlvJ 

arthritis 
(see also 

dicrestive^ 


rnase in 


CD40 ligand antibody 


Biogen 

Cambridge, MA 


MAb 


lupus, immune 
thrombocytopen 
ic purpura 


Phase II 


clenoliximab 


IDEC 

Pharmaceuticals 
San Diego, CA 
SmithKline 
Beecham 
Philadelphia, PA 


MAb 


rheumatoid 

<U llll 1119 


Phase II 


ConXn™ 
relaxin 


Connetics 
Palo Alto, CA 


recombinant 

soluble 

receptor 


scleredema 


Phase n 


Enbrel 

tumor necrosis factor 
(TNF) receptor 


Immunex 
Seattle, WA 
Wueth-Ayerst 
Laboratories 
Philadelphia, PA 


recombinant 

soluble 

receptor 


rheumatoid 
arthritis 


Phase III 


hSGl.l 


Alexion . 
Pharmaceuticals 
New Haven, CT 


MAb 


lupus, 

rheumatoid 

arthritis 


Phase I/II 


IDEC-131 
humanized MAb 


IDEC 

Pharmaceuticals 
San Diego, CA 


MAb 


systemic lupus 
erythematosus 


Phase I 


IL-2 fusion protein 
DAB 3w IL-2 


Seragen 

Hopkinton, MA 


fusion 
protein 


rheumatoid 
arthritis 
(see also 
cancer, skin) 


Phase I/II 
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interleukin-10 
(IL-10) 



Schering-Plough 
Madison, NJ 



interleukin 



rheumatoid 
arthritis 
(see also 
AIDS/HIV, 
digestive, heart, 
neurologic, 
respiratory, 
skin) 



Phase II 



IR 501 

therapeutic vaccine 



Immune Response 
Corp. 

Carlsbad, CA 



vaccine 



rheumatoid 
arthritis 



Phase II 



ISIS 2302 



Isis 

Pharmaceuticals 
Carlsbad, CA 



antisense 



rheumatoid 
arthritis 
(see also 
digestive, skin, 
transplantation) 



Phase II 



Autoimmune Disorders 



Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


MDX-33 


Medarex 
Annandale, NJ 


MAb 


Autoimmune diseases, 
idiopathic 

thrombocytopenic purpura 


Phase I 


ORTHOCLONE 


Ortho Biothech 


MAb 


treatment of CD4- mediated 


Phase II 


OKT-4A 


Rarian, NJ 




autoimmune diseases 
(see also transplantation) 




Quadrakinc 

interleukin-4 

(IL-4) 


Schering- 
Plough 
Madison, NJ 


interleuki 
n 


rheumatoid arthritis 


Phase I 


SMART™ Anti- 


Protein Design 


MAb 


autoimmune diseases 


Phase I 


CD3 HuM291 


Labs 




(see also transplantation) 





Mountain View, 
CA 

5 

Blood Disorders 



Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


CPC-111 


Cypros 


cellular 


sickle cell 


Phase II 




Pharmaceuticals 
Carlsbad, CA 


therapy 


disease 

(see also heart) 




Factor VIII 


Transkaryotic 
Therapies 
Cambridge, MA 


gene therapy 


hemophilia A 


Phase I 


GA-EPO 


Hoechst Marion 
Roussel 

Kansas City, MO 
Transkaryotic 
Therapies 
Cambridge, MA 


erythropoietin 


anemia 

associated with 
chronic renal 
failure 


Phase II 


Kogenate-N 
tFVIII 


Bayer 

Berkeley, CA 


clotting factor 


hemophilia A 


Phase III 
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NovoSeven® 
recombinant factor Vila 


Novo Nordisk 
Pharmaceuticals 
Princeton, NJ 


clotting factor 


treatment of 
hemophilia 
A&B with and 
without 
antibodies 
against factors 

VI1T/TY 


Phase III 


Optro™ 

recombinant human 

henoglobin 

(rHbl.l) 


Somatogen 
Boulder CO 


recombinant 

human 

HUlllutl 

hemoglobin 


oxygen- 

c an*vin<7 Acrpnt 

and alternative 
to red blood cell 
transfusion 


Phase II 








stimulation of 
red blood cell 
formulation 


Phase I 


ReFacto® 

recombinant factor VIII 


Genetics institute 
Cambridge, MA 


clotting factor 


hemophilia A 


Phase III 


YM-337 MAb 


Yamanouchi USA 
White Plains, NY 


MAb 


platelet 
aggregation 


Phase I 



Protein Design 
Labs 

Mountain View, 



Cancer and Related Conditions 



Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


1311-chTNT-l/B 


Techniclone 
Tustin, CA 


MAb 


malignant glioma 


Phase I 


Aastrom™ Cell 


Aastrom 


cellular 


cancer 


Phase II 


Production System 
stern and 


Biosciences 
Ann Arbor, MI 


therapy 


immunosuppression/ 
blood and immune 




progenitor cell 






system recovery for 




expansion from 
bone marrow and 






patients receiving 
ablative 




umbilical cord 
blood 






chemotherapy 




Actimmune^ 


National Cancer 


interferon 


colon, lung, ovarian, 


Phase II 


interferon gamma- 
lb 


Institute 
Bethesda, MD 
Genentech 
S. San 

Francisco, CA 




prostate cancers, 
melanoma 


NCI Trial 


AFP-Scan ™ 


Immunomedics 


MAb 


extent of disease 


Phase II 


technetium-99m- 


Morris Plains, 




staging of liver and 




Fab* fragment 
(germ cell) 


NJ 




germ cell cancers 




allogeneic 


SyStemix 


cellular 


advanced leukemia, 


Phase I 



hematopoietic stem Palo Alto, CA therapy lymphoma, 
cell transplantation myelodysplastic 
syndromes 
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Allovectin-7 

TYM A /I 

L/NA/llpld 

complex encoding 
HLA-B7 antigen 


Vical 

oan Diego, la 


gene therapy 


advanced metastatic 
melanoma, non- 
resectable squamous 
cell carcinoma of 
the head and neck 


Phase II 


AIT 


ceiicor 


cellular 


metastatic renal cell 


Phase III 


(autolymphocyte 
therapy) 


Newton, MA 
Li lUOrilN 

Princeton, NJ 


therapy 


carcinoma (kidney 
cancer) 


completed 


ALVAC-B7.1 


National Cancer 
Institute 
Bethesda, MD 


gene therapy 


melanoma 


Phase I 
NCI Trial 


ALVAC-CEA- 


National Cancer 


gene therapy 


advanced 


Phase I 


B7.1 


Institute 
Bethesda, MD 




adenocarcinomas 


NCI Trial 


ALVAC-CEA 


National Cancer 


vaccine 


advanced cancers 


Phase I 


vaccine 


Institute 
Bethesda, MD 






NCI Trial 


ALVAC-IL-12 


National Cancer 


vaccine 


melanoma 


Phase I 


vaccine 


Institute 
Bethesda, MD 
Pasteur 
Merieux 
Connaught 
Lyons, France 






NCI Trial 


Ampligen^ 


Hemispherx 
Bioplama 
New York, NY 


interferon 


renal cancer 

(see also AIDS/HIV, 

infectious diseases, 

other) 


Phase I/II 


anti-cancer T-Cell 
gene therapy 


Cell Genesys 
Foster City, CA 


gene therapy 


colon cancer 


Phase I/II 


anti-idiotype 
monoclonal 


Novartis 
Pharmaceuticals 


MAb 


cancer 


Phase I 


antibody 


East Hanover, 









NJ 



Cancer and Related Conditions 



Product Name 


Company 


Product 

Category 


Indication 


Development 
Status 


anti-Tac(Fv)-PE38 


National Cancer 


MAb + toxin 


leukemia, Iyphoma 


Phase I 


immunotoxin 


Institute 
Bethesda, MD 




NCI Trial 


an ti -transferrin 
receptor MAb 


National Cancer 
Institute 
Bethesda, MD 


MAb 


advanced, refractory 
solid tumors 


Phase I 
NCI Trial 


anti-VEGF 
humanized MAb 


Genentech 

S. San Francisco, 

CA 


MAb 


cancer 


Phase I 



SUBSTITUTE SHEET (RULE 26) 



WO 00/076480 



41 



PCT/US00/16140 



autologous 
hematopoietic stem 
cells for autologous 
hematopoietic 
transplantation 


SySternix 
Pala Alto, CA 


cellular 
therapy 


hematopoietic 
reconstitution in 
patients with 
multiple myeloma, 
non-Hodgkin's 
lymphoma, breast 
cancer 


Phase I/II 


autologous peptide- 
specific activated 
lymphocytes 


National Cancer 
Institute 
Bethesda, MD 


cellular 
therapy 


advanced solid 
tumors 


Phase I 
NCI Trial 


autologous 
transduced CD34+ 
bone marrow and 
peripheral blood 
stem cells 


National Cancer 
Institute 
Bethesda, MD 


gene therapy 


breast cancer, 
myeloma 


Phase I 
NCI Trial 


Avicidin 
MAb conjugate 


MAb 


colorectal, 
lung, prostate 
cancers 


colorectal, 
pancreatic cancers 


Phase II 


Avicine ™ 
CTP-37 


AVI BioPharma 
Portland, OR 


vaccine 


colorectal, 
pancreatic cancers 


Phase II 


Avonex® 

interferon beta- 1 A 


Biogen 

Cambridge, MA 


interferon 


glioma 

(see also neurologic) 


Phase II 


B7 transfected 
allogeneic 
melanoma cell 
vaccine 


National Cancer 
Institute 
Bethesda, MD 


vaccine 


melanoma 


Phase I 
NCI Trial 


BEC2, anti- 
idiotype MAb 


ImClone 
Systems 
Somerville, NJ 


vaccine 


melanoma, small- 
cell lung cancer 


Phase I 


Betaseron 
recombinant beta 
interferon- lb 


National Cancer 
Institute 
Bethesda, MD 
Berlex 
Laboratories 
Wayne, NJ 


interferon 


non-small-cell lung 
cancer (see also 
neurologic) 


Phase III 
NCI Trial 


bi specific antibody 


Chiron 

Emeryville, CA 


MAb 


cancer 


Phase I 


C225, anti-EGFR 
chimeric MAb 


ImClone 
Systems 
Somerville, NJ 


MAb 


epidermal growth 
factor receptor 
positive cancers 


Phase II 


Campatn 1H 


LeukoSite 
Cambridge, MA 


MAb 


chronic lymphocytic 
leukemia 


In clinical 
trials 




Cancer and Related Conditions 




Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


carcinoembryonic 
antigen peptide- 1 
vaccine 


National Cancer 
Institute 
Bethesda, MD 


vaccine 


brest, 

gastrointestinal 
tract, lung cancer 


Phase I 
NCI Trial 


CEACide™ 
humanized 
antiOCEA antibody 
(hMN14) 


Immunomedics 
Morris Plains, 
NJ 


MAb 


colorectal cancer 


Phase II 



SUBSTITUTE SHEET (RULE 26) 



WO 00/076480 



42 



PCT/US00/16140 



CEA-Scan™ 


Immunomedics 


MAb 


extent of disease 


Phase II 


technelium-99m- 


Morris Plains, 




staging of breast 




arcitumomab 


NJ 




cancer 




(breast) 










CEA-Scan™ 


Immunomedics 


MAb 


extent of disease 


Phase III 


technetium-99m- 


Morris Plains, 




staging of lung 




arcilumomab 


NJ 




cancer 




(lung) 










CEAVac™ 


Titan 


vaccine 


colorectal cancer 


Phase II 


anti-idiotype 


Pharmaceuticals 








antibody vaccine 


S. San Francisco, 
CA 








cell therapy 


CytoTherapeutic 

s 

Providence, RI 


cellular 
therapy 


cancer pain, 
untreatable/unrel ie v 
ed by other forms of 
treatment 


Phase II 


Cereport™ 
(RMP-7) and 
carboplatin 


Alkermes 
Cambridge, MA 




recurrent malignant 
brain tumor 


Phase III 


chemotherapy- 


Genetix 


gene therapy 


treatment of cancer 


Phase I/II 


resistant bone 
marrow 


Rye, NY 




patients requiring 
chemotherapy 




chimeric MAb 


National Cancer 


MAb 


melanoma, 


Phase II 


14.18 


Institute 
Bethesda, MD 




neuroblastoma 


NCI Trial 


CM 101 


CarboMed 
Brentwood, TN 




cancer 


Phase I/II 


CMA-676 


Wyeth-Ayerst 
Laboratories 
Philadelphia, PA 


MAb 


relapsed acute 

myelogenous 

leukemia 


Phase II/III 


CMB-401 


Wyeth-Ayerst 
Laboratories 
Philadelphia, PA 


MAb 


ovarian cancer 


Phase 1711 


colon cancer cell 


Immune 


vaccine 


colon cancer 


Phase I 


line vaccine 


Response Corp. 
Carlsbad, CA 
Sidney Kimmel 
Cancer Center 
San Diego, CA 








CP-358,774 


OSI 

pharmaceuticals 
Uniondale, NY 
Pfizer 

New York, NY 


cellular 
therapy 


cancer 


Phase I 


CT-2584 


Cell therapeutics 
Seattle, WA 




ovarian, prostate 
cancer, sarcoma 


Phase I 


cytosine deaminase 
gene-adenoviral 


GenVec 
Rockville, MD 


gene therapy 


colon cancer 


Phase I 



vector 
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Cancer and Related Conditions 







Pr duct 




Development 


Product Name 


Company 


Category 


Indication 


Status 


D A/Hu(gamma) A 


Chiron Viagene 


gene therapy 


metastatic 


Phase I 


(hlFN-XV) 


San Diego, CA 




melanoma 




Retrovector ™ 










hIFN-y retroviral 










vector 










DA/Hu(gamma).15- 


Chiron Viagene 


gene therapy 


stage IV 


Phase I 


transduced 


San Diego, CA 




malignance 




autologous tumor 






melanoma 




cells and 










interferongamma 










expressing trasduced 










autologous tumor 










cells (combination 










therapy) 










DA/Hu(gamma).15- 


Chiron Viagene 


gene therapy 


disseminated 


Phase I 


transduced 


San Diego, CA 




malignant 




autologous tumor 






melanoma 




cells; ITAT 










daniplcstim 


Searle 


growth factor 


mobilization of 


Phase III 




Skokie, IL 




peripheral blood 










stem cells 




dendritic cell therapy 


Dendreon 


cellular 


advanced prostate 


Phase II/III 




Mountain View, 


therapy 


cancer 






CA 




multiple myeloma 


Phase I 


E/A lipid complex 


Targeted 


gene therapy 


breast, head and 


Phase I 


(tgDCC-E/A) 


Genetics 




neck, ovarian 






Seattle, WA 




cancers 




EGF fusion protein 


Seragen 


fusion protein 


non-small-cell 


Phase I/II 


DAB 3 8 9 EGF 


Hopkinton, MA 




lung cancer' 




EPREX® 


National Cancer 


erythropoietin 


neuroblastoma 


Phase II 


erythropoietin 


Institute 






NCI Trial 




Bethesda, MD 










Ortho Biotech 










Raritan, NJ 








ERB-38 


National Cancer 


fusion protein 


advanced stage 


Phase I 


immunotoxin fusion 


Institute 




solid tumors 


NCI Trial 


protein (recombinant) 


Bethesda, MD 








Ewing's sarcoma and 


National Cancer 


vaccine 


sarcoma 


Phase I 


alveolar 


Institute 






NCI Trial 


rhabdomyosarcoma 


Bethesda, MD 








peptide vaccine 










FLT3 ligand 


National Cancer 


growth factor 


melanoma, renal 


Phase I 




Institute 




cell cancer 


NCI Trial 




Bethesda, MD 










Immunex 










Seattle, WA 








G3139 


Genta 


antisense 


cancer 


Phase I 



San Diego, CA 
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WHAT IS CLAIMED IS: 

1 . A pharmaceutical composition comprising: 

a single crystal of a pharmaceutically-acceptable crystal lattice component; 

and 

5 an active pharmaceutical ingredient different from and included within the 

crystal in a growth-sector specific orientation, the crystal lattice component and the 
active pharmaceutical ingredient being pharmaceutically pure. 

2. A pharmaceutical material comprising: 

a mixture of single crystals, each crystal comprising a pharmaceutically- 
10 acceptable crystal lattice component and an active pharmaceutical ingredient 
different from and included within the crystal in a growth-sector specific 
orientation, the crystal lattice component and the active pharmaceutical ingredient 
being pharmaceutically pure. 

3. The pharmaceutical material of claim 2 in which the crystals 

15 comprise at least two crystal lattice components, the first crystal lattice component 
being characterized by first pharmacokinetics and the second crystal lattice 
component being characterized by second pharmacokinetics. 

4. The pharmaceutical material of claim 2 in which said mixture 
comprises a mixture of two different types of said crystals, the first type of the 

20 crystals comprising a first crystal lattice component and the second type of the 
crystals comprising at least one crystal lattice component different from the first 
crystal lattice component. 

5. The pharmaceutical material of any of claims 2 to 4 in which the 
active pharmaceutical ingredient comprises discrete units and the units are 

25 included within the crystals in isolation from one another. 

6. The pharmaceutical material of any of claims 2 to 5 in which the 
active pharmaceutical ingredient is included within the crystal at a concentration of 
about 0.001 to 1 weight percent based on the weight of the crystal including the 
active pharmaceutical ingredient. 

30 7. A method of preparing a pharmaceutical product which comprises: 

including an active pharmaceutical ingredient into single crystals of a 
pharmaceutically-acceptable crystal lattice component, the including being 
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conducted under pharmaceutically-acceptable conditions to provide the active 
pharmaceutical ingredient in the crystals in a growth-sector specific orientation; 
and 

harvesting the single crystals. 
5 8. The method of claim 7 and which further includes dissolving the 

harvested crystals into a pharmaceutically-acceptable diluent to form a solution 
containing the pharmaceutical free of the crystals. 

9. A method of stabilizing an active pharmaceutical ingredient which 
comprises including the active pharmaceutical ingredient into single crystals of a 

10 pharmaceutically-acceptable crystal lattice component, the including being 

conducted under pharmaceutically-acceptable conditions to provide the active 
pharmaceutical ingredient in the crystals in a growth-sector specific orientation, the 
active pharmaceutical ingredient comprising discrete units and the units being 
included in the crystals in isolation from one another. 

15 10. A method of administering an active pharmaceutical ingredient 

which comprises administering to a patient a pharmaceutical composition 
comprising single crystals of a pharmaceutically-acceptable crystal lattice 
component and an active pharmaceutical ingredient different from and included 
within the crystal lattice component in a growth-sector specific orientation, the 

20 crystal lattice component and the active pharmaceutical ingredient being 
pharmaceuticall y pure. 

11. The invention of any of claims 1 to 10 in which, for each crystal, 
the active pharmaceutical ingredient is included within the crystal in a growth- 
sector specific orientation. 

25 12. The invention of any of claims 1 to 1 1 and further comprising a 

pharmaceutically-acceptable adjuvant selected from the group consisting of 
excipients, diluents, carriers and mixtures thereof. 

13. The invention of any of claims 1 to 12 in which the active 
pharmaceutical ingredient is a bi ©pharmaceutical. 

30 14. The invention of any of claims 1 to 13 in which the crystal lattice 

component is selected from the group consisting of: sucrose, lactose, trehalose, 
maltose, galactose, sorbose, mannitol, lactitol, sorbitol, glycine, alanine, lysine, 
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arginine, ascorbic acid, nicotinamide, thiamine, adenine, pyridoxine hydrochloride, 
caffeic acid, vanillic acid, ferulic acid, benzoate, sorbate, methyl paraben, sodium 
ascorbate, sodium saccharin, potassium citrate, zinc, calcium, and any derivatives, 
salt forms, or mixtures thereof. 
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The compositions are formulated in one embodiment as a unit dosage form. 
The term "unit dosage form" refers to physically discrete units, such as tablets, 
capsules, and suspensions in vials or cartridge/pen systems suitable as unitary 
dosages, particularly as unitary daily dosages. Each discrete unit contains a 
5 predetermined quantity of active pharmaceutical material calculated to produce the 
desired effect, e.g., a prophylactic or therapeutic effect. The amount of active 
pharmaceutical ingredient contained in a given dosage unit can be varied 
depending on the manner of delivering the crystals. For example, a single dosage 
unit in tablet form may contain 1/4, 1/3, 1/2 or 1 times the unit dose for the active 

10 pharmaceutical ingredient, according to which 1 to 4 tablets would be administered 
to achieve a unit dose of the active pharmaceutical ingredient. 

Therefore, in one aspect of the present invention, there is provided a 
pharmaceutical product in dosage form comprising a pharmaceutical delivery unit 
including a dosage amount of active pharmaceutical ingredient. The API is 

15 contained within the crystal lattice component, and a sufficient amount of crystals 
is included within the delivery unit to constitute the dosage amount of the API. It 
will be appreciated that the dosage amount of pharmaceutical may be obtained by 
provision of one or more crystals of the present invention. One form of the 
product consists essentially of a dosage amount of the crystals. In an alternative 

20 form, the pharmaceutical product consists of the dosage amount of the crystals. 

The ultimate delivery forms may include, for example, tablets, soft and 
hard gelatin capsules, pellets, granules, marumes, lozenges, sachets, cachets, 
elixirs, suspensions, ointments, suppositories, injection solutions and suspensions, 
nonpareils, spheres and sterile packaged powders. The crystals may be coated or 

25 uncoated, and may be combined with various pharmaceutical adjuvants, including 
excipients, diluents and carriers, as already described. One preferred form of the 
pharmaceutical product consists essentially of the crystals, and an alternate form 
consists of the crystals and the pharmaceutically-acceptable adjuvants. The 
delivery forms are prepared by conventional techniques such as disclosed in 

30 Remington's Pharmaceutical Sciences, 19th Edition, Mack Publishing Company, 
Easton, PA (1995), which is incorporated herein by reference, or other treatises 
available to the skilled artisan. 
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Compressed tablets, for example, are prepared by well-known means which 
are conventional in the art. The tablets may be prepared by wet or dry granulation 
methods or by direct compression, and may be produced by any of a wide variety 
of tabletting machines. Tablet formulations usually incorporate diluents, binders, 
5 lubricants and disintegrators, as well as the crystals with included API's. Typical 
diluents include, for example, various types of starch, lactose, mannitol, kaolin, 
calcium phosphate or sulfate, inorganic salts such as sodium chloride, and 
powdered sugar. Powdered cellulose derivatives are also useful. Typical tablet 
binders are substances such as starch, gelatin, and sugars such as lactose, fructose, 

10 glucose and the like. Natural and synthetic gums are also convenient, including 
acacia, alginates, methylcellulose, polyvinylpyrrolidine and the like. Polyethylene 
glycol, ethylcellulose and waxes can also serve as binders. 

Certain solid pharmaceutical dosage forms of the present invention, most 
notably tablets, may be coated in conventional fashion with a wide variety of 

15 materials utilizing various processes. Typically, the products of the present 
invention may be sugar coated or film coated in accordance with well-known 
techniques. The coatings serve an aesthetic purpose as well as a practical one. 
Coatings can mask an unpleasant taste or odor, can increase ease of ingestion by 
the patient, and can serve to improve the ultimate appearance of the dosage form. 

20 Similarly, coatings can protect the product from the effects of air, moisture and 
light, can improve product identification, and can facilitate handling in packaging 
and fill lines during manufacture. 

Various adjuvants may be included in the coating formulations as is well 
known in the art. These include, for example, permeability enhancers, plasticizers, 

25 antitacking agents and the like. A discussion of coating techniques and adjuvants 
is presented in United States Patent No. 5,015,480, issued to Childers et al. on May 
14, 1991, the pertinent portions of which are hereby incorporated herein by 
reference. Further information pertinent to coating processes and equipment may 
be obtained from Remington's Pharmaceutical Sciences, supra. 

30 Tablets are often coated with sugar as a flavorant and sealant, or with film- 

forming protecting agents to modify the dissolution properties of the tablet. The 
compounds may also be formulated as chewable tablets by using large amounts of 
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pleasant-tasting substances such as mannitol in the formulation, as is now well- 
established practice. Instantly dissolving tablet-like formulations are also now 
frequently used to assure that the subject consumes the dosage form, and to avoid 
the difficulty in swallowing solid objects that bothers some subjects. 
5 A lubricant is used in a tablet formulation to prevent the tablet and punches 

from sticking in the die of the tabletting machine. The lubricant is chosen from 
such slippery solids as talc, magnesium and calcium stearate, stearic acid and 
hydrogenated vegetable oils. 

Tablet disintegrators are substances which swell when wetted to break up 

10 the tablet and release the crystals. They include starches, clays, celluloses, algins 
and gums. More particularly, corn and potato starches, methylcellulose, agar, 
bentonite, wood cellulose, powdered natural sponge, cation-exchange resins, 
alginic acid, guar gum, citrus pulp and carboxymethylcellulose, for example, may 
be used, as well as sodium lauryl sulfate. 

15 Enteric formulations are used to protect crystals and the included APFs 

from the strongly acidic contents of the stomach. Such formulations are created by 
coating a solid dosage form with a film of a polymer which is insoluble in acidic 
environments, and soluble in basic environments. Exemplary films are cellulose 
acetate phthalate, polyvinyl acetate phthalate, hydroxypropyl methylcellulose 

20 phthalate and hydroxypropyl methylcellulose acetate succinate. 

The crystals with included API's may similarly be formulated into capsules 
for administration. Such capsules are prepared utilizing conventional 
encapsulating methods. A general method of manufacture involves preparing the 
crystals for use in capsules, such as by milling the crystals to a suitable size. The 

25 crystals are blended with desired excipients, diluents or carriers, and the resulting 
mixture is filled into suitably-sized capsules, typically hard gelatin capsules, using 
conventional capsule-filling machines. The usual diluents include inert powdered 
substances such as starch of many different kinds, powdered cellulose, especially 
crystalline and microcrystalline cellulose, sugars such as fructose, mannitol and 

30 sucrose, grain flours and similar edible powders. 

When it is desired to administer the crystal formulations as a suppository, 
the usual bases may be used. Cocoa butter is a traditional suppository base, which 
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may be modified by addition of waxes to raise its melting point slightly. Water- 
miscible suppository bases comprising, particularly, polyethylene glycols of 
various molecular weights are also in wide use. 

The crystals can also be similarly formulated as elixirs or suspensions for 
5 convenient oral administration or for parenteral administration, for instance by 
intramuscular, subcutaneous or intravenous routes. 

The inventive crystals enable the design of sustained-release formulations 
based upon various factors to yield both the desired amount of active 
pharmaceutical ingredient and the desired pharmacokinetic profile for delivery of 

10 the active pharmaceutical ingredient. Selectively incorporating the active 

pharmaceutical ingredient into the crystal lattice, e.g., into a specific crystal growth 
sector, modulates the release profiles and can therefore be used to effect desired 
pharmacological properties. The choice of the crystal component and the process 
used to grow the crystals of excipient host and guest active pharmaceutical 

15 ingredient can be selected and/or modified to adjust parameters such as the 

delivery rate of the active pharmaceutical ingredient upon use of the formulation. 
The active pharmaceutical ingredient is incorporated into the crystal matrix at a 
selected rate, typically as only a small weight percentage of the overall crystal. 
This permits moderate and uniform rates of release. 

20 Various approaches may be used to accomplish a delayed or sustained 

release of active pharmaceutical ingredient from the crystals. In a typical 
application the crystals of the desired size are combined with a compatible 
preservative and the mixture is injected subcutaneously or surgically implanted to 
provide a prolonged payout as the crystals dissolve as a result of contact with the 

25 surrounding body tissue and fluid. In one approach, the concentration of the active 
pharmaceutical ingredient in the crystals is reduced in order to effect a sustained 
release over time. Alternatively, larger crystals may be used to provide for more 
prolonged payout of the active pharmaceutical ingredient. In another approach, 
coatings on the crystals are used to affect the rate of release of the active 

30 pharmaceutical ingredient. Such coatings may comprise the same crystal lattice 
component but without the included active pharmaceutical ingredient, as well as 
other coating compositions useful for this purpose. 
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In the alternative, the crystals of the present invention can be used to isolate 
and/or store the active pharmaceutical ingredient for later reconstitution into 
solution. The crystals may be stored for extended periods of time prior to 
reconstitution in view of the added stability accorded the API's by the 
5 encompassing crystal lattice component. The crystals are then combined with 

pharmaceutically-acceptable excipients, diluents or carriers to prepare the solutions 
for subsequent administration. The crystals are readily dissolved or suspended in 
appropriate diluents, which may be selected, for example, from the list previously 
provided with regard to diluents used to initially prepare the crystals. 

10 Such solutions of dissolved crystals provide the active pharmaceutical 

ingredient free of the previously encompassing crystal lattice component. The 
solutions are useful, for example, for oral administration, parenteral use, or as 
suppositories. For parenteral administration, for example, the crystals may be 
formulated in a pharmaceutically-acceptable diluent such as physiological saline 

15 (0.9%), 5% dextrose, Ringer's solution, and the like, along with other additives to 
reduce the solubility of the crystals in suspension. 

The resulting pharmaceutical formulations provide an active 
pharmaceutical ingredient which is included within the host crystal and has 
enhanced stability and shelf-life. The present invention therefore satisfies the 

20 desire to provide certain pharmaceuticals having an acceptable, room-temperature 
shelf-life. Depending on the circumstances, particularly the API involved, the 
desired shelf-life can be as little as one month, or may be at least one year, two 
years or more. The pharmaceutical molecules are generally isolated from one 
another and from the environment by the surrounding crystal lattice. The 

25 containment of the API in the solid crystal lattice also fixes the conformational 

orientation. This eliminates most of the potential degradation mechanisms, such as 
polymerization, oxidation, deamidation and proteolysis, that could otherwise 
reduce the stability of the pharmaceutical. 

Methods demonstrating stability include but are not limited to high- 

30 performance liquid chromatography for purity and potency, FT-IR for secondary 
structure, in-vitro and in-vivo bioassays, and pharmacokinetic profiles. 



WO 00/076480 



PCT/US00/16140 



67 

The crystals of the present invention are readily prepared and are useful in 
containing the included API in an isolated, oriented position within the lattice. The 
utility of the present invention is demonstrated in the following examples, which 
are illustrative in nature, and are not to be considered limiting of the scope of the 
5 present invention. 

Example 1 

To demonstrate the potential kinetic stabilization of proteins, green 
fluorescent protein (GFP) was incorporated into deionized a-lactose monohydrate. 
GFP was selected because it is known to fluoresce only in its native conformation. 

10 Upon denaturation, the interior of the (3-barrel of the molecule is exposed and the 
fluorescence of the p-hydroxybenzylideneimidazolinone chromophore is rapidly 
quenched. Typical crystal growth conditions involved the addition of 8 volumes of 
an approximately 1 mg/mL (approximately 37 ^mole) solution of GFP in 10 mM 
tris-HCl, pH8 and 10 mM EDTA to 100 volumes of a supersaturated aqueous 

15 solution (approximately 1.15 M) of deionized a-lactose monohydrate. The mixed 
solution was allowed to stand for 3-4 days at room temperature in a 24-well plate. 
Crystals were harvested between 1-3 days and displayed a hatchet morphology as 
shown in Figure 1 with a broad base (010) further bounded by { 100}, { 1 10}, { 1- 
10}, and {0-11}. Small (0-10) and { 1-50} faces are also occasionally present. 

20 When illuminated with a long wavelength U V lamp, the crystals exhibited a bright 
green fluorescence localized within a sharply defined pyramid corresponding to the 
(010) growth sector. This indicates that GFP is selectively recognized and 
overgrown by the (010) face in preference to the others. More importantly, it is 
evidence that the GFP is in its native conformation. The level of GFP to lactose is 

25 approximately 0.008% (w/w). 

GFP fluorescence intensity was measured as a function of time and 
temperature in three environments: saturated aqueous a-lactose solution, 
lyophilized a-lactose, and crystalline a-lactose monohydrate. As shown in Figure 
2, both the solution and lyophilized preparations lost nearly half of the 

30 fluorescence intensity at 333°K within one hour. The crystal showed no change at 
333°K or even 343°K. 
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Example 2 

To investigate the potential for incorporation of a biopharmaceutical into 
crystals of biocompatible excipients, studies were conducted using rhodamine- 
labeled glandular glucagon and lactose. As in the previous studies, the rhodamine 
5 label was used to facilitate the visualization of glucagon in the host crystals. 
Typical crystal growth conditions involved the addition of 5 volumes of a 
supersaturated solution of deionized a-lactose monohydrate to 1 volume of an 
approximately 1.5 mg/mL (approximately 300 to 400 (imole) of rhodamine-labeled 
glucagon in purified water. The mixed solution was allowed to stand at room 
10 temperature in a 24- well plate. Crystals were harvested between 1-3 days and 
displayed a hatchet morphology with a broad base. With the rhodamine label, 
glucagon inclusion was visible in the crystals as a well-defined pyramid 
corresponding to the (010) growth sector. The level of inclusion was determined 
to be approximately 0.1% (w/w). 
15 In-vitro dissolution experiments were performed on the glucagon/lactose 

crystals to evaluate potential for in-vivo, sustained-release pharmacokinetics. The 
release of rhodamine-labeled glucagon into solution was followed by fluorescence 
spectroscopy. In a typical experiment, 1-2 crystals were added to 100 microliters 
of phophate buffered saline solution at room temperature and the increase in 
fluorescence of the solution was monitored over time. The release of glucagon 
from the dissolving crystals was generally complete after 24-48 hours depending 
on crystal size and was linear until the last few hours of dissolution. Additional 
details are contained in the article entitled "Stabilization of Proteins in Single 
Crystal Hosts: Green Fluorescent Protein and a-Lactose Monohydrate," M. 
Kurimoto, P. Subramony, R. Gurney, S. Lovell, J.A. Chmielewski, B. Kahr, J. Am. 
Chem. Soc. 1999, 121, 6952-6953, which article is hereby incorporated herein by 
reference. 

Example 3 

To demonstrate the universality of this technology for incorporation of a 
diversity of biopharmaceuticals into crystals of biocompatible excipients, studies 
were conducted using biosynthetic human insulin and insulin analogs, 
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V8-GLP-l(7-37)OH, a glucagon-like insulinotropic peptide- 1 analog, exendin, and 
human growth hormone in deionized a-lactose monohydrate or phthalic acid. 
Information regarding V8-GLP is available in United States Patent No. 5,705,483, 
issued to Galloway and Hoffman on January 6, 1998, which patent is hereby 
5 incorporated herein in its entirety. For information regarding exendin, see, e.g., R. 
Goke, H.C. Fehmann, T. Linn, H. Schmidt, M. Krause, J. Eng, B. Goke, "Exendin- 
4 is a High Potency Agonist and Truncated Exendin-(9-39)-amide an Antagonist at 
the Glucagon-like Peptide l-(7-36)-amide Receptor of Insulin-secreting Beta- 
cells," J. Biol. Chem. 1993, Sep 15, 268(26), pp. 19650-5, which reference is 

10 hereby incorporated herein in its entirety. 

Typical crystal growth conditions involved the addition of 1 volume of an 
approximately 10 mg/mL rhodamine- or Texas red-labeled peptide or protein in 
0.1M phosphate-buffered saline solution (PBS, pH7.4) to 10 volumes of a 
supersaturated a-lactose solution or phthalic acid solution. Supersaturated 

15 solutions of purified a-lactose were obtained by adding 0.41 grams of a-lactose to 
1 mL of purified water, allowing to dissolve in a 50-70°C water bath, and cooling 
to room temperature. Supersaturated solutions of phthalic acid were prepared by 
adding 0.05 grams of phthalic acid to 1 mL of either 70/30 (v/v) water/acetonitrile 
or 90/10 water/ethanol, allowing to dissolve in a 50-70°C water bath, and cooling 

20 to room temperature. Larger volumes of supersaturated solutions are obtained by 
using the same solute-to-solvent ratio. 

The solutions of labeled peptide or protein with the supersaturated a- 
lactose or phthalic acid were mixed by swirling, transferred to a 24-well 
crystallization plate or other suitable glass or polypropylene container, and allowed 

25 to stand at room temperature. Crystals were harvested in 4-5 days and rinsed with 
hexanes, ethanol, or methanol. All preparations yielded crystals with dye-labeled 
protein inclusions as determined by microscopic examination using an Olympus 
SZ-40 microscope with a CCD vision camera. 

The shape of the crystals formed was dependent on the solvent system used 

30 for the phthalic acid. The crystals formed with phthalic acid in water/ethanol were 
long, petal-shaped clusters. The crystals formed with water/ethanol were smaller 
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and rhombic. Crystals of labeled-insulin/lactose were dissolved in PBS and 
analyzed by HPLC. The level of insulin inclusion was determined to be 
approximately 0.1%. This process is scalable from 100 jxL to several liters. The 
larger volume crystallizations were performed using glass beakers, or other 
5 appropriate large containers, covered with watch glasses. 

Using the same process, unlabeled insulin and exendin have also been 
incorporated into a-lactose monohydrate and phthalic acid crystals. Upon 
dissolution of the crystals with 0.0 IN HC1, purified water and/or methanol, the 
level of peptide included in these hosts was determined by analysis of the sample 

10 solutions with an HPLC system in the flow-injection analysis mode using a 
chemiluminescent nitrogen-specific detector (CLND). The level of peptide 
inclusions ranged from approximately 0.1% to 10% (w/w). These data 
demonstrate that the level of inclusion can be manipulated by appropriate choice of 
guest and host molecules in addition to crystallization conditions. See also the 

15 following references which are hereby incorporated herein in their entirety: M. 
Windholz, (editor). Merck Index, 10 th edition, p. 769; R.A. Visser, Neth. Milk 
Dairy Journal, 34, 1980, pp. 255-275; J. Chmielewski, et al., JACS, 119, 43, pp. 
105665-10566. 
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Serono Laboratories 
Norwell, MA 
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(see also cancer, 
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ReoPro® 
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(see also heart) 
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CA 
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interleukin-10 
(iL-10) 
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Oxsodrol® 
riiv^uzr aiipcr 
dismutase 


Bio-Technology 
General 
Iselin, NJ 


dismutase 


bronchopulmonary 
dysplasia in 
premature infants 


Phase III 


parainfluenza 
type-3 vaccine 

Mivf* ntt/^ni f*i(*r\ 

bovine) 


Aviron 

Mountain View, 
CA 


vaccine 


prevention of 
parainfluenza type- 
3 infection (cause 
of croup in infants) 


Phase II 


PIV vaccine, 
live attenuated 
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Vaccines & 
Pediatrics 
Philadelphia, PA 
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line vaccine 
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lower respiratory 
disease in infants 


Phase I 
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RSV subunit Wyeth-Lederle continuous cell prevention of Phase II 



vaccine 


Vaccines & 
Pediatrics 
Philadelphia, PA 


line vaccine 


respiratory 
syncytial virus- 
mediated lower 
respiratory disease 
in the elderly and 
at-risk children 




RSV vaccine, 
live, attenuated 


Wyeth-Lederle 
Vaccines & 
Pediatrics 
Philadelphia, PA 


continuous cell 
line vaccine 


prevention of 
respiratory 
syncytial virus- 
mediated lower 
respiratory disease 
in infants 


Phase I 


soluble ICAM-1 
(BIRRA) 


Boehringer 
Ingelheim 
Pharmaceuticals 
Ridgefield, CT 


recombinant 

soluble 

receptor 


prevention and/or 
treatment of 
rhino virus-induced 
common cold 


Phase II 


Synagis™ 
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humanized RSV 
MAb 


Medimmune 
Gaithersburg, MD 


MAb 


prevention of 
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application 
submitted 
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Needham, MA 
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soluble 
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(see also heart, 
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adhesion 
molecule 
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Genentech 

S. San Francisco, 

CA 
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MAb 


moderate to severe 
psoriasis 


Phase II 


gamma 
interferon 
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Palo Alto, CA 


interferon 


keloids 


Phase II 


ICM3 


ICOS 

Bothell, WA 


MAb 


psoriasis 


Phase 1 
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protein 
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Seragen 

Hopkinton, MA 


fusion protein 


moderate to severe 

psoriasis 

(see also 

autoimmune, 

cancer) 


Phase I/II 
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Schering-Plough 
Madison, NJ 


interleukin 
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(see also 
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digestive, heart, 

neurologic, 

respiratory) 
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therapeutic 

vaccine 


Tmmimp Rpcnrtncp 
1II11I1UIIC IvC^pUlloC 

Corp. 

CarkhaH PA 


»/ o r* i n p 






ISIS 2302 


Isis 

Pharmaceuticals 
Carlsbad, CA 


antisense 


psoriasis 
(see also 
autoimmune, 
digestive, 
transplantation) 


Phase II 


Kcrdiinocyie 
growth factor-2 
(KGF-2) 


numan oenome 
Sciences 
Rockville, MD 


growm iacior 


wuuno neanng 
(see also other) 


rnase 1 


LFA3TIP 


Biogen 

Cambridge, MA 


recombinant 
T-cell inhibitor 


psoriasis 


Phase II 


Kegranex ■ ™ 
becaplermin 
(recombinant 
human platelet- 
derived growth 
factor-BB) 


cniron 

Emeryville, CA 
R.W. Johnson 
Pharmaceutical 
Research Institute 
Raritan, NJ 


growth factor 


pressure ulcers 
(see also other) 


r>u. _ _ TIT 

rnase 111 


i *+iN d Liposome 
Lotion 

T4 endonuclease 
V encapsulated 
in liposomes 


Applied Genetics 
Freeport, NY 




protection against 
actinic keratoses in 
patients with 
xeroderma 
pigmentosa 


DKoe- TTT 

rnase in 


TGF-beta3 


OSI 

Pharmaceuticals 
Uniondale, NY 


growth factor 


impaired wound 
healing 

(see also other) 


Phase II 


transforming 
growth factor- 
beta-3 


Novartis 
Pharmaceuticals 
East Hanover, NJ 


growth factor 


wound healing 


Phase II 


Zenapax^ 
daclizumab 


Hoffmann-La 
Roche 
Nutlcy, NJ 
Protein Design 
Labs 

Mountain View, 
CA 


MAb 


psoriasis 
(see also cancer, 
eye, neurologic, 
transplantation) 


Phase T/TT 

X ItUOt/ 1/11 




Transplantation 




Product Name 


Company 


Product 
Category 


Indication 


n<ki/Al nnmant 

ueveiopmeni 
Status 


allogeneic 
hematopoietic 
stem cells 


SySternix 
Palo Alto, CA 


cellular 
therapy 


correct genetic 
diseases by in utero 
transplantation of 
genetically 
unaffected cells 
from a sibling or 
parent 


Phase I 


CBL antibody 
(ABX-CBL) 


Abgenix 
Foster City, CA 


MAb 


graft versus host 
disease 


Phase II 


CTLA41g 


Bristol-Myers 
Squibb 
Princeton, NJ 


recombinant 

soluble 

receptor 


immunosuppression 


Phase II 
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HSD-Tk 
retroviral vector 


Genetic Therapy 
Gaithersburg, MD 
Systernix 
Palo Alto, CA 


gene therapy 


treatment of graft 
versus host disease 
in allogeneic 
hematopoietic stern 
cell transplantation 


Phase I 


HSV-tk 


Chiron 

Emeryville, CA 


gene therapy 


graft versus host 
disease in bone 
marrow 
transplantation 


Phase I 


ISIS 2302 


Isis 

Pharmaceuticals 


antisense 


renal transplant 
rejection 
(see also 
autoimmune, 
digestive, skin) 


Phase II 


LDP-01 


LeukoSite 
Cambridge, MA 


MAb 


kidney 

transplantation 
(see also neurologic) 


Phase I/II 


MEDI-507 
(humanized 


Medimmune 
Gaithersburg, MD 


MAb 


graft versus host 
disease 


Phase II 


MAb) 


BioTransplant 
Charlestown, MA 




acute kidney 
transplant rejection 


Phase I/II 


ORTHOCLONE 
OKT4A 


Ortho Biotech 
Raritan, NJ 


MAb 


prevention of organ 
transplant rejection 
(see also 
autoimmune) 


Phase II 


Simulect 
basiliximab 


Novartis 
Pharmaceuticals 
East Hanover, NJ 


MAb 


transplantation 


amplication 
submitted 


SMART™ Ami- 

CD3 

HuM291 


Protein Design 
Labs 

Mountain View, 
CA 


MAb 


organ 

transplantation 
(see also 
autoimmune) 


Phase I 


TP10 


T Cell Sciences 
Needham, MA 


recombinant 

soluble 

receptor 


transplantation 
(see also heart, 
respiratory) 


Phase I/II 


Zenapax^ 
daclizumab 


Hoffmann-La 
Roche 
Nutley, NJ 
Protein Design 
Labs 


MAb 


liver 

transplantation 
(see also cancer, 
eye, neurologic, 
skin) 


Phase II 




Mountain View, 
CA 




pediatric kidney 
transplantation 


Phase I/II 


*7^r»orto v ® 

daclizumab and 
Cellcent® 


noi i mann-Ld 
Roche 

Nlntlpv NT 
Protein Design 
Labs 

iviounLain view, 
CA 


1V1/\D 

Other 


kidney transplant 
rejection, 
cyciuspurinc 
elimination 


rnase l/ll 


Product Name 


Company 


Pr duct 
Categ ry 


Indication 


Development 
Status 


Recombumin 
recombinant 
human albumin 


Centeon 

King of Prussia, 

PA 




excipient use 


Phase I 
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RpcrranpYTM 


fhiron 

V - 1111 KJ 1 1 


growth factor 


venous ulcers 


Phase III 

r Moot xxx 


becaolurmin 


Emeryville, CA 




(see also skin) 




(recombinant 


R.W. Johnson 








human platelet- 


Pharmaceutical 








derived growth 


Research Institute 








factor-BB) 


Raritan, NJ 








rhBMP-2 


Genetics Institute 


growth factor 


bone and cartilage 


in clinical 




Cambridge, MA 




repair 


trials 


Sai7en (S> 


oti vj i iu 


human ornwth 

llUllluIl Will 


chronic renal 


Phasp TFT 

1 lld^C XXX 


somafroni n 

OVI 1 lull YJ IV 1 1 1 


I ahoratories 


hormone 


failure in children 




^rDNA oricrin for 


Morwell ^4A 




f see also ffrowth 




inipction 

1 1 'J IIUI I 






disorders^ 










p os t-ope rati ve 


Phase II 








rp p/\i/p rv 

i vvU vti y 




^prnctimTM 
OCl vJoll II 1 




human orrvvx/fh 

II LI II lull tlUWlll 




Phncp TT 






hormnnp 

1 \\JY 11 1U1IC 


tui IU11HJI1^» 




f rRN A origin for 


Nor we II N4A 

llVl Tvllj 1*111 




( see also cancer^ 




injection 










Somatokine® 


Celtrix 


growth factor 


hip fractures, 


Phase II 


recombinant 


Pharmaceuticals 




severe acute burns 




insulin-like 


Santa Clara, CA 








growth factor-V 










binding protein-3 










TGF-beta3 


OSI 


growth factor 


oral mucositis 


Phase II 




Pharmaceuticals 




(see also skin) 






Uniondale, NY 
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In one aspect, particular benefit is obtained with this invention when used 
with biopharmaceuticals, which include, for example, any proteins, polypeptides, 
enzymes, immunoglobulins, polynucleic acids, and plasmids or other biopolymers. 
Specific examples of biopharmaceuticals to be included in the crystal formulations 
5 of the present invention include the following: insulin, glucagon, Glucagon-Like 
Peptide- 1 (7-37)OH (GLP-1), human growth hormone, leptin, follicle-stimulating 
hormone (FSH), ribozyme, and analogs thereof . 

The API's useful with the present invention include those which 
themselves may form crystalline products, as well as those which do not. By way 

10 of example, any proteins can be prepared as microcrystalline suspension products, 
but the results have frequently been unsatisfactory using existing technology. 
However, inclusion of these biomolecules into a host crystal system in accordance 
with the present invention overcomes this limitation on crystallization. The 
invention further finds utility even with API's that are readily crystallized, such as 

15 insulin. The incorporation of such API's into a single crystal lattice can be used to 
enhance stability or provide means of delivery that have different characteristics. 

Solvents for preparation of the saturated and supersaturated crystal lattice 
component include, but are not limited to, water, alcohols (e.g., ethanol, 
isopropanol), other organic solvents, acids, bases, and buffers. 

20 The crystals of the present invention are prepared to have a predetermined 

amount of active pharmaceutical ingredient. The desired amount of active 
pharmaceutical ingredient will depend on typical considerations, such as the 
effective amount of API used for administering to a patient. The concentration of 
API in the crystal is controlled, such as by previously described means, to yield 

25 crystals which are readily used in preparing pharmaceutical formulations for 

administration. The active pharmaceutical ingredient can be incorporated into the 
crystals at any of a wide variety of molar or weight percentages. Preferred 
percentages can be easily selected by a skilled artisan taking into account the usual 
considerations for later formulation of the desired pharmaceutical compositions, 

30 depending on the application, route of delivery, and desired pharmacological 
profile. Preferred percentages include, for example, concentrations of 0.01 - 1 
weight percent. As used herein, all weight percentages are given as the percent 
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based on the weight of the crystal including the crystal lattice component, the 
active pharmaceutical ingredient and any other components included within the 
crystals, unless stated otherwise. 

The crystals may be prepared at varying size distributions, similarly 
5 depending on the subsequent formulating to be done with the crystals, or on crystal 
growth parameters. The crystals may be harvested and then sorted directly to 
desired size ranges, or may first be processed, such as by grinding or milling, and 
then sorted such as by sieving. As will be appreciated, a desired amount of active 
pharmaceutical ingredient may be obtained simply by obtaining a determined 

10 weight of crystals containing the active pharmaceutical ingredient at a known 

weight concentration. The useful size or weight range of the crystals of the present 
invention accordingly varies widely, depending on such factors as the inclusion 
level of the active pharmaceutical ingredient, the dosage amount for the active 
pharmaceutical ingredient, and the method of delivery of the crystals. By way of 

15 example, suitable crystals may have an average size distribution of 1 |im to 1 mm . 

The crystals of the present invention will typically be used in a formulation 
comprising a large number of crystals. It is a feature of the present invention that 
the active pharmaceutical ingredient is included within the crystal lattice 
component in a predictable, oriented fashion. This leads to a uniform 

20 concentration of the active pharmaceutical ingredient as a molar, and therefore 

weight, percentage of the crystals. In one aspect of the present invention, there is 
provided a composition of crystals having a substantially uniform weight 
concentration of active pharmaceutical ingredient as between crystals. The term 
"substantially uniform weight concentration" refers to the fact that the weight 

25 concentration of active pharmaceutical ingredient in the various crystals is 

sufficiently uniform that an acceptably accurate weight of active pharmaceutical 
ingredient can be obtained based on the weight of the crystals and the average 
concentration of active pharmaceutical ingredient in such crystals. In one 
preferred embodiment, there is provided a composition of crystals in which the size 

30 distribution of active pharmaceutical ingredient does not vary between crystals by 
more than about 20 percent. However, alternate embodiments may be equally 
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useful, including mixtures of different size crystals. A desired quantity of active 
pharmaceutical ingredient is then accurately obtained by measuring a weight 
amount of crystals which, given the concentration of active pharmaceutical 
ingredient, yields the selected weight of active pharmaceutical ingredient. 
5 The crystals and included API's are useful in the crystal form for both the 

stabilization and storage of the API and for the administration of the API to a 
patient. As used herein, it will be appreciated that the term patient refers to either 
humans or non-humans, depending on the nature of the active pharmaceutical 
ingredient. The crystals may be used as such, and in one aspect of the present 

10 invention the crystals consist essentially of simply the crystal lattice component 
and the API. Alternatively, the crystals include the crystal lattice component and 
the API in combination with other pharmaceutically-acceptable adjuvants also 
contained within the crystals. 

The crystals of the present invention are preferably formulated as 

15 pharmaceutical materials for ultimate delivery in solid or liquid form. In such 
applications, the crystals are typically formulated with common, compatible, 
pharmaceutically-acceptable adjuvants, such as excipients, diluents, carriers or 
mixtures thereof. For purposes herein, the term "pharmaceutically-acceptable" 
refers in this context to the excipients, diluents or carriers, as well as coatings or 

20 other components referred to elsewhere, being compatible with the other 
ingredients of the formulation and not deleterious to the recipient thereof. 

Examples of excipients, diluents, and carriers that are suitable for such 
dosage forms are well known in the art, and include the following: suspension 
additives such as tonicity modifiers, buffers, precipitants, and preservatives; fillers 

25 and extenders such as starch, lactose, dextrose, sucrose, sorbitol, mannitol, and 
silicic derivatives; binding agents such as carboxymethyl cellulose and other 
cellulose derivatives, alginates, gelatin, and polyvinyl pyrrolidone; moisturizing 
agents such as glycerol; disintegrating agents such as calcium carbonate and 
sodium bicarbonate; agents for retarding dissolution such as paraffin; resorption 

30 accelerators such as quaternary ammonium compounds; surface active agents such 
as cetyl alcohol and glycerol monostearate; adsorptive carriers such as kaolin and 
bentonite; and lubricants such as talc, calcium and magnesium stearate, and solid 
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polyethyl glycols. Additionally, the adjuvant may comprise crystals of the crystal 
lattice component that are prepared without the included API. 

The crystals may be coated to achieve various effects. In one approach, the 
crystals are coated with the same crystal lattice component which forms the 
5 underlying crystal, but without the included API. This assures that the coating and 
the underlying crystal have compatibility. The coating is then applied at a 
thickness which provides the desired effect, such as further protection of the active 
pharmaceutical ingredient, bulking of the crystal for handling, and/or effecting a 
sustained or delayed release of the active pharmaceutical ingredient. Alternatively, 

10 the same effects can be accomplished by coating the crystals with other compatible 
coating compositions, such as those which are well known in the pharmaceutical 
coating art. The crystals can also be coated so as to release the active 
pharmaceutical ingredient only or preferably in a particular part of the intestinal 
tract or other route of administration, possibly over a period of time. This is 

15 accomplished, in known fashion, using coatings, envelopes, and protective 
matrices made, for example, from polymeric substances or waxes. 

It is a feature of one aspect of the present invention that the crystals and 
included APFs may be packaged and administered to patients in discrete 
pharmaceutical dosage forms. The crystals may be used as such in solid form, or 

20 may be formulated into liquid solutions or suspensions prior to use. The 

compositions may accordingly be administered by various routes, for example, by 
the oral, rectal, vaginal, ocular, buccal, nasal, pulmonary, iontophoretic, topical or 
parenteral routes. Such compositions form part of the present invention and are 
prepared in manners well known in the pharmaceutical art. 

25 The API's of the present invention are effective over a varied dosage range. 

Such dosages are readily accommodated by the present invention by permitting 
various sizes of crystals, concentrations of API, etc. It will be understood that the 
amount administered will be determined in light of the relevant circumstances, 
including the condition to be treated, the choice of API to be administered, the size 

30 of the patient being treated, and the chosen route of administration. Therefore, 

specific dosage ranges will differ accordingly, and are not limiting of the scope of 
the invention in any way. 
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Chiron 

Emeryville, CA 


gene therapy 


cancer 


Phase I 




Cancer and Related Conditions 




Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


Gas tr immune™ 
neutralizing 
G17 hormone 


Aphton 

Woodland, CA 


vaccine 


colorectal, 
pancreatic, 
stomach cancers 
(see also digestive) 


nL„^ T /TT 

Phase I/I I 


GeneVax® 
gene vaccine 


Centocor 
Malvern, PA 


vaccine 


colorectal cancer 


Phase I 


GLI-328 


Genetic Therapy 
Galthersburg, MD 


gene therapy 


glioblastoma 
multiforme 


Phase III 


GM-CSF 
cellular cancer 
vaccine 


Powderject 
Vaccines 
Madison, WI 


vaccine 


melanoma, 
sarcoma 


Phase I 


GMK 

garglioside 

antigen 


Bristol-Myers 
Squibb 
Princeton, NJ 
Progenies 
Pharmaceuticals 
Tarry town, NY 


vaccine 


prevent recurrence 
following surgery 
to remove primary 
melanoma 


Phase III 


gplOO 

adenovirus 

vaccine 


National Cancer 
Institute 
Bethesda, MD 
Genzyme Molecular 
Oncology 
Cambridge, MA 


vaccine 


melanoma 


Phase I 
NCL Trial 


gp 100 peptide 
vaccine 


National Cancer 
Institute 
Bethesda, MD 


vaccine 


melanoma 


Phase I 
NCL Trial 


GVAX™ 
cancer vaccine 


Cell Genesys 
Foster City, CA 


vaccine 


prostate, lung 
cancers, melanoma 


Phase I/II 


T_TT7T> "1 . . 

HbK-2/neu 
peptide vaccine 


National Cancer 
Institute 
Bethesda, MD 


vaccine 


breast, colorectal, 
ovarian, prostate 
cancers 


Phase 1 
NCL Trial 


Herceptin™ 

trastuzumab 

(anti-HER-2 

humanized 

MAb) 


Genentech 

S. San Francisco, 

CA 


MAb 


breast cancer 


rnase ill 
completed 


HPV 16,E6and 
E7 peptide 
vaccine 


National Cancer 
Institute 
Bethesda, MD 


vaccine 


cervical cancer 


Phase I 
NCL Trial 


HPV E7 

lipopeptide 

vaccine 


National Cancer 
Institute 
Bethesda, MD 


vaccine 


cervical cancer 


Phase I 
NCL Trial 



Cytel 

San Diego, CA 
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HPV vaccine 


Medimmune 
Gaithersburg, MD 
SmithKline 
Beecham 
Philadelphia, PA 


vaccine 


cervical cancer 
(see also infectious 
diseases) 


Phase I 


ucDDr o*; 


Antigenics 


near snocK 


melanoma, 


rnase 1 


(autologous 
tumor derived) 


New York, NY 


protein 


pancreatic renal 
cell cancers 




human growth 
hormone 


Transkaryotic 
Therapies 
Cambridge, MA 


gene therapy 


cancer cachexia 
(muscle wasting) 


Phase I 


IDEC-In88 


IDEC 

Pharmaceuticals 
San Diego, CA 


MAb 


non-Hodgkin's B- 
cell lymphoma 


Phase I/II 


IDEC-Y88 


IDEC 

Pharmaceuticals 


MAb 


non-Hodgkin's B- 
cell lymphoma 


Phase I/II 



San Diego, CA 



Cancer and Related Conditions 



Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


Leucotropin 
GM-CSF 


Cangene 

Mississauga, 

Ontario 


colony 

stimulating 

factor 


mobilization of 
peripheral blood stem 
cells in patients with 
adjuvant breast cancer 


Phase III 


Leukine™ 

sargramostim 

(GM-CSF) 


Immunex 
Seattle, WA 


colony 

stimulating 

factor 


prophylaxis and 
treatment of 
chemotherapy-induced 
neutropenia, prophylaxis 
of chemotherapy- 
induced neutropenia in 
acute myelogenous 
leukemia 

(see also AIDS/HIV) 


application 
submitted 


Leuvectin 

DNA/lipid 

complex 


Vical 

San Diego, CA 


gene therapy 


prostate cancer, renal 
cell carcinoma, 
melanoma, sarcoma 


Phase I 


encoding iL-2 










LP 2307 


LIDAK 

Pharmaceuticals 
La j oil a, CA 


vaccine 


malignant melanoma 


Phase I/II 


LR-3001 


Inex 

Pharmaceuticals 
Hay ward, CA 


antisense 


chronic myelogenous 
leukemia in accelerated 
phase or blast crisis 


Phase I 


LYM-1 


Techniclone 
Tustin, CA 


MAb 


lymphoma 


Phase II/III 


Lymphocide™ 
and CD22 
humanized 


Immunomedics 
Morris Plains, 
NJ 


MAb 


non-Hodgkin's B-cell 
lymphoma 


Phase I/II 


MAb 
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Ly mpnoocan 1 M 
technetium- 


Immunomedics 
Morris Plains, 


A if A U 

MAD 


extent of disease staging 
of non-Hodgkin s B-cell 


Phase III 


99m- 

bectumomab 


NJ 




lymphoma, detection of 
residual disease 




(lymphoma) 






following 

radiation/chemotherapy 




MAb 


Glaxo 
Wellcome 
Rsch. Triangle 
Park, NC 


MAb 


lung, prostate cancers 


Phase II 


MART-1 


National Cancer 


vaccine 


melanoma 


Phase I 


adenovirus 


Institute 






NCL Trial 


vaccine 


Bethesda, MD 
Genzyme 
Molecular 
Oncology 
Cambridge, MA 








MAR I - 1 


National Cancer 


vaccine 


metastatic melanoma 


Phase I 


melanoma 


Institute 






NCL Trial 


vaccine 


Bethesda, MD 








X AT~\ T"> «, 1 TW 

ML) Kxl IM 


Titan 

Pharmaceuticals 
o. ban 

Francisco, CA 


gene therapy 


enable high-dose 
chemotherapy with 
reduced side effects 


Phase I 


MDX-447 


Med are x 


MAb 


head and neck, renal 


Phase I/II 


bispecific 
antibody 


Annandale, NJ 




cancers 




MDX-H210 


Medarex 


MAb 


breast, colorectal, 


Phase I/II 


bispecific 
antibody 


Annandale, NJ 




kidney, ovarian, prostate 
cancers 




Melacine 


Ribi 


vaccine 


stage IV melanoma with 


Phase III 


melanoma 
theraccine 


ImmunoChem 
Hamilton, MT 




interferon alpha 


completed 


(therapeutic 
vaccine) 


Ribi 

ImmunoChem 
Hamilton, MT 
Southwest 
Oncology 
Group 

San Antonio, 
TX 


vaccine 


stage II melanoma in 
patients with no 
evidence of disease to 
prevent recurrence 
following surgery to 
remove primary disease 


Phase III 



Cancer and Related Conditions 



Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


myeloid 


Human 


interleukin 


chemoprotection 


Phase I 


progenitor 


Genome 








inhibitory 


Sciences 








factor- 1 


Rockville, MD 








myelona- 
derived 
idiotypic 
antigen vaccine 


National Cancer 
Institute 
Bethesda, MD 


vaccine 


multiple myeloma 


Phase I 
NCI Trial 



SUBSTITUTE SHEET (RULE 26) 



WO 00/076480 



47 



PCT/US00/16140 



NEUPOGEN^ 
Filgrastim (rG- 


Amgen 

Thousand Oaks, 


colony 
stimulation 


acute myelogenouse 
leukemia 


application 
submitted 


CSF) 


CA 


factor 


(see also AIDS/HIV, 
respiratory) 




Omcaspar® 


Enzon 




first-line treatment of 


in clinical 


PEG-L- 
asparaginase 


Piscataway, NJ 
Phone-Poulenc 
Rorer 

Titusville, NJ 




acute lymphoblastic 
leukemia (ALL) adult 
ALL non-Hodgkin*s 
lymphoma, chronic 
lymphocytic leukemia 


trials 


Oncolym® 


Techniclone 
Tustin, CA 


MAb 


malignant glioma 


Phase I 


OncoRad® PR 
CYT-356-Y-90 


CYTOGEN 
Princeton, NJ 


MAb 


targeted radiotherapy for 
prostate malignancies 


Phase II 


OncoScint® 


CYTOGEN 


MAb 


detection, staging and 


Phase II 


CR70V 


Princeton, NJ 




follow-up of breast 




satumomab 






cancer 




pendetide 










ONYX-015 


Onyx 

Pharmaceuticals 
Richmond, CA 


oncolytic 
virus therapy 


p53 deficient cancers 


Phase I/II 


p53 and RAS 


National Cancer 


vaccine 


solid tumores 


Phase I 


vaccine 


Institute 
Bethesda, MD 






NCI Trial 


p53 tumor 


Schering- 


gene therapy 


lung cancers 


Phase II 


suppressor gene 


Plough 
Madison, NJ 




solid tumors that carry 
the p53 gene mutation or 
deletion 


Phase I 


Panorex® 
edrecolomab 


Centocor 
Malvern, PA 


MAb 


adjuvant therapy for 
post-operative colorectal 
cancer 


Phase III 


peripheral 
blood 


National Cancer 
institute 


gene therapy 


ovarian cancer 


Phase I 
NCI Trial 


lymphocytes 
transduced with 


Bethesda, MD 








a gene encoding 
a chimeric T- 










cell receptor 










Proleukin® 


Chiron 


interleukin 


acute myelogenous 


Phase II/III 


aldesleukin 
(interleukin-2) 


Emeryville, CA 




leukemia, non- 
Hodgkin's lymphoma 
(see also AIDS/HIV) 




promegapoletin 


Searle 
Skokie, IL 


growth factor 


adjunctive hematopoietic 
therapy 

following chemotherapy 


Phase I 


Prostrac 


Therion 


vaccine 


prostate cancer 


Phase I/II 


recombinant 
vaccinia virus 


Biologies 
Cambridge, MA 
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Cancer and Related Conditions 



Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


RAS 5-17 
peptide vaccine 


National Cancer 
Institute 
Bethesda, MD 


vaccine 


solid tumores 


Phase I 
NCI Trial 


rCEA Vaccine 
recombinant 
carcinoembryon 
ic antigen 


Protein Sciences 
Meriden, CT 


vaccine 


breast, colon cacers 


Phase I 


Rebir 
recombinant 
interferon beta- 
la 


Serono Laboratories 
Norwell, MA 


interferon 


colorectal cancers 
(see also infectious 
diseases, 
neurologic) 


Phase III 








non-small-cell lung 
cancer 


Phase I/II 


recombinant 
human 

interleukin-12 
(rhiL-12) 


Genetics institute 
Cambridge, MA 
Wyeth-Ayerst 
Laboratories 
Philadelphia, PA 


interleukin 


cancer (see also 
infectious diseases) 


Phase I/II 


retroviral cevtor 
with tumor 
necrosis factor 
gene 


Chiron 

Emeryville, CA 


gene therapy 


melanoma 


Phase I 


rF-gp 100 
(recombinant 
fowlpox virus) 


Therion Biologies 
Cambridge, MA 


vaccine 


melanoma 


Phase I 


rF-M ART- 1 
(recombinant 
fowlpox virus) 


Therion Biologies 
Cambridge, MA 


vaccine 


melanoma 


Phase I 


RIGScan® 
CR49 
125 l-cc49 
MAb 


Neoprobe 


MAb 


colorectal cancer 


application 
<iiihmittpH 


Rituxan® 
rituximab 


National Cancer 
Institute 
Bethesda, MD 
IDEC 

Pharmaceuticals 
San Diego, CA 


MAb 


leukemia, 
lymphoma 


Phase II 
NCI Trial 


Roferon^-A 
interferon alfa- 
2a, 

recombinant 


Hoffmann-La Roche 
Nutley, NJ 


interferon 


malignant 
melanoma adjuvant 


Phase III 










rV-gplOO 
(recombinant 
vaccinia virus) 


Therion Biologies 
Cambridge, MA 


vaccine 


melanoma 


Phase I 


rV-MART-1 


Therion Biologies 
Cambridge, MA 


vaccine 


melanoma 


Phase I 


Serosilm™ 
somatropin 
(rDNA origin) 
for injeclion 


Serono Laboratories 
Norwell, MA 


human growth 
hormone 


cancer cachexia 
(see also other) 


Phase I/II 


Sigosix 
recombinant 


Ares-Serono and 
Serono Laboratories 


interleukin 


hematological 
conditions 


Phase I/II 
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initneuKj n-D \J 

IL-6) 


Norwell, MA 




(myelodysplastic 
syndromes, cancer) 






Cancer and Related Conditions 




Product Name 


Company 


Product 
Category 


Indication 


ilAvalnnmont 

i/eveiopniciii 
Status 


SMART™ Ml 95 

U|.n 1QS 


Protein Design 
Labs 


MAb 


acute myeloid 
leukemia 


Phase II/III 




Mountain View, 
CA 




acute 

promyelocyte 
leukemia 










advaced myeloid 
leukemia 

(with Bismutn-213) 


r nase i 


stem cell factor 


Amgen 

Tousand Oaks, 
CA 


stern cell 
factor 


adjunct to 
chemotherapy 


application 
submitted 


SU101 


SUGEN 


PDGF- 


malignant glioma 


Phase III 




Redwood City, 


receptor 


prostate cancer 


Phase II 




CA 


tyrosine kinase 
inhibitor 


solid tumors 


T-\| F/TT 

Phase I/I I 


SU5416 


SUGEN 
Redwood City, 
CA 


angiogenesis 
inhibitor 


solid tumors 


Phase I 


TBC CEA 
(vaccinia virus 
expressing 
LdrcinoernDi yonic 
antigen) 


Therion Biologies 
Cambridge, MA 


vaccine 


colorectal and lung 
cancers 


Phase I/II 


Tcell-HDM 


coulter cellular 
Therapies 

DOSlOll, lVl/\ 


cellular 
therapy 


cancer 


Phase I/II 


Theratope® 

synthetic 

carbohydrate 

vaccine 


Diormra 
Edmonton, 
Alberta 
Chiron 

Emeryville, CA 


vaccine 


— — 

breast cancer 


Phase II 
completed 


thrnmhonoief in 


Genetech 

S. San Francisco, 

CA 


erythropoietin 


thrombocytopenia 
related to cancer 
treatment 


Phacp TT 

rilaoC 11 


Thyrogen® 
recombinant 
human thyroid- 
stimulating 
hormone 


Genzyme 
Cambridge, MA 




detection and 
treatment of 
thyroid cancer 
metastases 


application 
submitted 


TNT 


Techniclone 
Tustin, CA 


MAb 


non-Hodgkin's B- 
cell lymphoma 


Phase II/III 








solid tumors 


Phase I 


TriAB™ 
anti-idiotype 
antibody vaccine 


Titan 

Pharmaceuticals 
S. San Francisco, 
CA 


vaccine 


breast cancer 


Phase II 
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TriGem™ 

ant i-irlintunp 

£11111 ■ 

antibody vaccine 


Titan 

Ph rm arpt 1 1 i r* r» 1 c 

1 1 1CL1 1 1 IClVsl^U I IWu I O 

S. San Francisco, 
CA 


vaccine 


small-cell lung 

panpf»r mp 1 'a noma 


Phase I 


urate oxidase 
(recombinantly- 
produced enzyme) 


Sanoli 

New York, NY 

I 


recombinant 
enzyme 


prophylaxis for 
chemotherapy- 
related 

hyperuricemia, 
treatment of 
cancer-related 
hyperuricemia 


Phase III 




Cancer and Related Conditions 




Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


vaccinia-CEA 
180KD vaccine 


National Cancer 
Institute 
Bethesda, MD 
Therion Biologies 
Cabridge, MA 


vaccine 


advaced colorectal 
cancer 


Phase I 
NCI Trial 


Vaxid 

antiidiotype 

DNA 

vaccine 


Vical 

San Diego, CA 


vaccine 


B-cell and mantle 
cell lymphomas 


Phase I 


Xerecept™ 
human 

corticorropin- 
releasing factor 

^nv^Kr ) 


Neurobiological 
Technologies 
Richmond, CA 




brain tumor edema 


Phase II 


Zenapax® 
adcuzumao 


Hoffmann-La Roche 
Nutley, NJ 
Protein Design Labs 
Mountain View, CA 


MAb 


certain blood 
cancers (see also 
eye, neurologic 
skin, 

transplantation) 


Phase II 




Diabetes and Related Conditions 




jt rouuti iodine 


Company 


Product 
Category 


Indication 


Development 
status 


Beta Kine 
transforming 
growth factor- 
beta 2 


Genzyme Tissue 
Repair 

Cambridge, MA 


growth factor 


chronic diabetic 
foot ulcers 


Phase II 


BetaRx-H 
encapsulated 
human islets 


VivoRx 

Santa Monica, CA 


cellular 
therapy 


insulin-dependent 
diabetes 


Phase I 


BetaRx-P 
encapsulated 
porcine islets 


VivoRx 

Santa Monica, CA 


cellular 
therapy 


insulin-dependent 
diabetes 


Phase I 



SUBSTITUTE SHEET (RULE 26) 



WO 00/076480 



51 



PCT/US00/16140 



BetaRx-Pr 
encapsulated 
proliferated 
human islets 


VivoRx 

Santa Monica, CA 


cellular 
therapy 


insulin-dependent 
diabetes . 


Phase I 


Glucagen ™ 

recombinant 

human 

glucagon 

vproteinj 


Novo Nordisk 
Pharmacceuticals 
rTinceion, inj 


recombinant 
human protein 


hypoglycemia 
(see also digestive) 


Phase III 


glucagon for 
injection 
(rDNA origin) 


Eli Lilly 
Indianapolis, IN 


recombinant 
human protein 


to treat severe 
hypoglycemic 
events in patients 
with diabetes and 
to aid in 
gastrointestinal 
diagnostic 
procedures 


application 
submitted 


insulinotropin 


Soios 

Mountain View, CA 




type 2 diabetes 


Phase II 


memantine 


Neurobiological 
Technologies 
Richmond, CA 




painful diabetic 
neuropathy 
(see also 
AIDS/HIV) 


Phase II 


nerve growth 
factor 


Genentech 

S. San Francisco, 

CA 


growth factor 


diabetic peripheral 
neuropathy 


Phase II 




Diabetes and Related Conditions 




Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


pimagedine 


Alteon 

Ramsey, NJ 

Genentech 

S. San Francisco, 

CA 




diabetic 

progressive kidney 
disease, diabetic 
end-stage kidney 
disease (see also 
neurologic) 


Phase III 


pi tllllllllLlUC 


Amylin 

Pharmaceuticals 
San Diego, CA 


human amylin 
analog 


improved 
metabolic control, 
which includes 
glucose, weight 
and lipid profiles in 
type 1 and insulin- 
using type 2 
diabetes 


riidac ill 


rDNA insulin 


Inhale Therapeutic 

System 

Palo Alto, CA 


recombinant 
insulin 


diabetes 


Phase II 


Trovert™ 


Sensus 
Austin, TX 


human growth 
hormone 


diabetes-related 

illnesses 

(see also growth 

disorders) 


Phase II 
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Digestive Disorders 







Product 




Development 


Product Name 


Company 


Category 


Indication 


Status 


Avakine™ 


Centocor 


MAb 


Crohn's disease 


application 


chimeric anti-TNF 


Malvern, PA 




(see also 


submitted 


antibody 






autoimmune) 




Gastrimmune™ 


Aphron 


vaccine 


gastroesophageal 


Phase I/II 


neutralizing G 17 


Woodland, CA 




reflux disease, 




hormone 






peptic and 










nonsteroidal anti- 










inflammatory drug 










ulcers 










(see also cancer) 




Glucagen™ 


Novo Nordisk 


recombinant 


gastrointestinal 


Phase III 


recombinant 


Pharmaceuticals 


human protein 


motility inhibition 




human glucagon 


Princeton, NJ 




(see also diabetes) 




(protein) 










interleukin- 10 (11- 


Schering-Plough 


interleukin 


Crohn's disease, 


Phase II 


10) 


Madison, NJ 




ulcerative colitis 










(see also 










AIDS/HIV 










autoimmune, heart, 










neurologic, 










respiratory, skin) 




ISIS 2302 


Isis 


antisense 


Crohn's disease, 


Phase II 




Phamaceuticals 




ulcerative colitis 






Carlsbad, CA 




(see also 










autoimmune, skin, 










transplantation) 




LOP-02 


Genentech 


MAb 


inflammatory 


Phase II 




S. San Francisco, 




bowel disease 






CA 










LeukoSite 










Cambridge, MA 








LeukoScan® 


Immunomedics 


MAb 


inflammatory 


Phase II 


sulesomab 


Morris Plains, NJ 




bowel disease 










(see also infectious 










diseases) 




Neumega® 


Genetics Institute 


interleukin 


Crohn's Disease 


Phase II 


recombinant 


Cambridge, MA 








human 










interleukin- 1 1 










recombinant 


ICOS 




pancreatitis 


Phase II 


platelet activating 


Bothell, WA 




(see also 




factor- 






respiratory) 





acetylhydrolase 
(rPAF-AH) 
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Eye Conditions 



Product Name 


Company 


Pr duct 

Category 


Indication 


Development 
Status 


BPD-MA 
verteporfin 


QLT Photo 
Therapeutics 
Vancouver, 
British Columbia 




age-related macular 
degeneration 


Phase III 


MDX-RA 
immunotoxin 


Medarex 
Annandale, NJ 


MAb 


prevention of 
secondary cataract 


Phase III 


Zenapax® 
daclizumab 


Huffmann-La 
Roche 
Nutley, NJ 
Protein Design 
Labs 

Mountain View, 
CA 


MAb 


uveitis 

(see also cancer, 
neurologic, skin, 
transplantation) 


Phase I/II 




Genetic Disorders 




Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


AAV CFTR 
gene therapy 


Targeted Genetics 
Seattle, WA 


gene therapy 


cystic fibrosis 
(see also 
respiratory) 


Phase I 


CFTR/adenovir 
us vector 


Genzyme 
Cambridge, MA 


gene therapy 


cystic fibrosis 


Phase I 


CFTR/lipid 
vector 


Genzyme 
Cambridge, MA 


gene therapy 


cystic fibrosis 


Phase I 


ex vivo stem 
cells/ retrovirus 
vector 


Genzyme 
Cambridge, MA 


gene therapy 


cystic fibrosis 


Phase I 


GR2134B7B 


Glaxo Wellcome 
Rsch. Triangle Park, 
NC 

Megabios 
Burlingarne, CA 


gene therapy 


cystic fibrosis 


Phase I/II 


GV-10 


Gen Vec 
Rockville, MD 


gene therapy 


cystic fibrosis 


Phase I 


HP-3 


Milkhaus 
Laboratory 
Boxford, MA 


signaling 


cystic fibrosis 


Phase II 


Neuprex™ 

recombinant 

human 

bactericidal/per 

meability- 

increasing 

protein 

(rPBI-21) 


XOMA 
Berkeley, CA 


recombinant 
human protein 


cystic fibrosis 


Phase I 


_ , 55 

Pulmozyme 
domas alpha, 
recombinant 


Genentech 

S. San Francisco, 

CA 


recombinant 
Dnas 


early intervention 
in cystic fibrosis 


Phase III 


x-galachosidase 
A 


Transkaryotic 
Therapies 


enzyme 


Fabry's disease 


Phase I 



Cambridge, MA 
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Growth Disorders 







rroauti 




Development 


Product Name 


Company 


Category 


Indication 


Status 


pralomerlin 


Wyeth-Ayerst 


human growth 


adult growth 


Phase I 


(urA- /4oJ 


Laboratories 


hormone 


hormone 






PJ-ii 1 q^aI nki o DA 

r niiaueipnia, rA 




aenciency 




Jri oi^ease nvjri 


/viKermes 


— — 

human growth 


growtn normone 


rnase in 




Cambridge, MA 


hormone 


deficiency in 






Genentech 




children 






S. San Francisco, 










CA 








Saizen® 


Serono Laboratories 


human growth 


management of 


Phase III 


somatropin 


Norwell, MA 


hormone 


adults with growth 




(rDNA origin 






hormone disorder, 




for injection) 






intrauterine growth 










retardation in 










children 










(see also other) 




Trovert™ 


Sensus 


human growth 


acromegaly 


Phase II 




Austin, TX 


hormone 


(see also diabetes) 





Heart Disease 



Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


AcuTect™ 


Diatide 


peptide 


detection of carotid 


Phase II 


Tc-99m 
apcitide 


Londonderry, 
NH 




thrombus 




anti-CD- 18 


Genentech 


MAb 


acute myocardial 


Phase II 


humanized 


S. San Francisco, 




infarction 




MAb 


CA 








BioByPass™ 


GenVec 


gene therapy 


cardiovascular disease, 


Phase I 


therapeutic 


Rockville, MD 




including cardiac artery 





angiogenesis 
(VEGF) 



disease and peripheral 
vascular disease, either 
as an adjunct or 
alternative to existing 
surgical approaches such 
as cardiac artery bypass 
grafts and angioplasty 



Biostent™ 



NeoRx 
Seattle, WA 



reduction of restinosis 
(vascular 

remodeling)following 
ballon angiolasty) 



Phase I 



Capiscint Centocor MAb atherosclerotic plaque 

Malvern, PA imaging agent 



Phase I 
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Corse vin™ M 


Centocor 


MAb 


thrombolytic 


Phase I 


1 2D 10- Fab 


Malvern, PA 
Corvas 

San Diego, CA 




complications of 
percutaneous 
transluminal coronary 
angioplasty, coronary 
arterial starts, 
disseminates 
intravascular coagulation 




CPC-111 


Cypros 

Phamaceuticals 
carJsDaa, i_*A 


cellular 
therapy 


coronary bypass surgery 
(see also blood) 


Phase II 


factor Vila 


Corvas 




deep vein thrombosis, 


Phase I 


inhibitors 


San Diego, CA 




pulmonary embolism, 
unstable angina, 
myocardial infarction 




FIB LAST® 
trafermin 


Scios 

Mountain View, 
CA 

Wyeth-Ayerst 
Laboratories 
Philadelphia, PA 


growth 
factor 


peripheral vascular 
disease, coronary anery 
disease 

(see also neurologic) 


Phase II 



Heart Disease 



Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


gene therapy 


Collateral 
Therapeutics 
San Diego, CA 


gene therapy 


stable exertional 
argina 


Phase I/II 


growth factor 


Chiron 

Emeryville, CA 


growth factor 


coronary artery 
disease 


Phase I 


hSGl.l-SCFV 
(recombinant) 


Alexion 

Pharmaceuticals 
New Haven, CT 
Enzon 

Piscataway, NJ 




cardiopulmonary 
bypass-associated 
inflammation using 
SCD® technology 


Phase II 


Hu23F2G 
MAb 


ICOS 

Bothell, WA 


MAb 


myocardial 
infarction 
(see also 

neurologic, other) 


Phase II 


Intergrilin™ 
eptifibatide 


COR Therapeutics 
S. San Francisco, 




percutaneous 
transluminal 


application 
submitted 


(Ilb/HIa platelet 

aggregation 

inhibitor) 


CA 

Schering-Plough 
Madison, NJ 




coronary 
angioplasty, 
unstable angina 










acute myocardial 
infarction 


Phase II 


interleukin-10 
(IL-10) 


Schering-Plough 
Madison, NJ 


interleukin 


ischemic 

reperfusion injury 


Phase I 



(see also 

AIDS/HIV, 

autoimmune, 

digestive, 

neurologic, 

respiratory, skin) 
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lanoteplase 


Bristol-Myers 
Squibb 
Princeton, NJ 


t-PA 


acute myocardial 
infarction 


Phase III 


LR-3280 


Inex 

Pharmaceuticals 
Vancouver, BC 
Schwarz Pharma 
Milwaukee, WI 


antisense 


cardiovascular 
restinosis 


Phase II 


MHl-Fab 
imaging agent 


American 
Biogenetic 
Sciences 
Boston, MA 


MAb 


in vivo imaging 
agent for the 
detection of 
cardiovascular 
thrombosis 


Phase I/II 


MPL W -C 

imrnunomodula 

tor 


Ribi ImmunoChem 
Hamilton, MT 




prevention/amelior 
ation of cardiac 
ischemia 

reperfusion injury 


Phase II 


Natrucor® BNP 


Scios 

Mountain View, CA 




acute congestive 
heart failure 


Phase III 
completed/ 
application 
submitted 








cardiovascular 
pulmonary surgery 


Phase I 


Novastan® 
argatroban 


Texas 

Biotechnology 
Houston, TX 




heparin-induced 
thrombocytopenia 
thrombosis 
syndrome 


application 
submitted 


ReoPro* 
abciximab 


Centocor 
Malvern, PA 
Eli Lilly 


MAb 


unstable angina 
(see also 
neurologic) 


Phase III 




Indianapolis, In 




acute myocardial 
infarction 


Phase II 


rhAntithromnin 
III 

(recombinant) 


Genzyme 
Cambridge, MA 




control of blood 
clotting during 
coronary artery 
bypass surgery 


Phase II 
completed 


TNK 
(second- 
generation t- 
PA) 


Genentech 

S. San Francisco, 

CA 


t-PA 


acute myocardial 
infarction 


Phase III 




Heart Disease 




Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


TP10 


T Cell Sciences 
Needham, MA 


recombinant 

soluble 

receptor 


heart attack 
(see also 
respiratory, 
transplantation) 


Phase I 


VEGF 


Genentech 

S. San Francisco, 

CA 


growth factor 


coronary artery 
disease 


Phase I 
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VEGF 121 Scios growth factor cardiovascular Phase I 

(vascular Mountain View, CA disorders 

endothelial 

growth factor) 

Xubix™ Genentech acute coronary Phase III 

sibratiban oral S. San Francisco, syndrome 

Ilb/IIIa CA 
antagonist 



Infectious Disease 







Froduct 




Development 


Product Name 


Company 


Category 


Indication 


Status 


adefovir 


Gilead Sciences 


nucleotide 


hepatitis B 


Phase II 


dipivoxil 


roster City, CA 


analogue 






/\neron in vjci 


Interferon Sciences 


interferon 




human 


Phase II 


interferon 


New Brunswick, NJ 




papillomavirus 




an awn j 


_ . 




infections 




A 1 XT 

Aileron IN 


Interferon Sciences 


interferon 


chronic hepatitis C 


Phase III 


Injection® 


New Brunswick, NJ 




infections 




iiiicrierun djia- 






(see also 










A TP\C /t tti r\ 








— . _ 


genital warts 


Phase II 


A nrml i o«n® 

Aviiipngcn 


nenuspnerx 


interferon 


hepatitis 


rnase 1/11 




±j lKjyji icii met 




^sec also 










AIDS/HIV, cancer, 










other) 




anti -tumor 


Chiron 


MAb 


sepsis 


Phase II/III 


necrosis factor 


Emeryville, CA 








MAb 










Campylobacter 


Antex Biopharma 


cellular 


traveler's diarrhea 


Phase II 


vaccine 


New York, NY 


vaccine 


(Campylobacter 










infections) 




CMV vaccine 


Chiron 


vaccine 


cytomegalovirus 


Phase II 




Emeryville, CA 




infection 




DTaP vaccine 


Chiron 


vaccine 


diphtheria, tetanus, 


Phase in 




Emeryville, CA 




acellular pertussis 




Epstein-Barr 


Aviron 


recombinant 


prevention of 


Phase I 


virus vaccine 


Mountain View, CA 


subunit 


Epstein-Barr virus 






SmithKline 


vaccine 


infection (cause of 






Beecham 




mononucleosis 






Philadelphia, PA 




infection) 




genital herpes 


Glaxo Wellcome 


vaccine 


genital herpes 


Phase I 


vaccine 


Rsch. Triangle Park, 










NC 








Helicobacter 


Antex Biologies 


cellular 


peptic ulcers 


Phase I 


vaccine 


Gaithersburg, MD 


vaccine 


(Helicobacter 





pylori infections) 
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Infectious Disease 



Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


hepatitis A 


Chiron 


vaccine 


hepatitis A 


Phase III 


vaccine 


Emeryville, CA 








hepatitis B 
DNA vaccine 


Powderject 
Vaccines 
Madison, WI 


DNA 
vaccine 


hepatitis B 
prevention 


Phase I 


hepatitis B 


SmithKHne 


vaccine 


treatment of 


Phase II 


vaccine 


Beecham 




hepatitis B 




(recombinant) 


Philadelphia, PA 






herpes simplex 

vaccine 

(recombinant) 


SmithKHne 
Beecham 
Philadelphia, PA 


vaccine 


prevention of 
herpes simplex 
infection 


Phase III 


HPV vaccine 


Medimmune 
Gaithersburg, MD 
SmithKHne 
Beecham 
Philadelphia, PA 


vaccine 


genital warts 
(see also cancer) 


Phase I 


human anti- 


Protein Design Labs 


MAb 


liver 


Phase I/II 


hepatitis B 
antibody (OST 
577) 


Mountain View, CA 




transplantation due 
to chronic hepatitis 
B infection 


completed 


Intron^A 
interferon alfa- 


Schering-Plough 
Madison, NJ 


interferon 


pediatric hepatitis 
B, self-injectable 


application 
submitted 


2b 

(recombinant) 






dosing system for 
hepatitis C 
(see also cancer) 
hepatitis C (PEG- 
intron A) 


Phase III 


Intron^A/ 
Rebeiol™ 


Schering-Plough 
Madison, NJ 


interferon 


relapsed hepatitis C 


application 
submitted 


interferon alfa- 






naive hepatitis C 


Phase III 


2b 

(recombinant)/ri 
bavirin 






(not previously 
treated with 
interferon) 
hepatitis C (PEG- 
intron A/Rcbetol) 


Phase I 


LeukoScan® 
sulesomab 


Immunomedics 
Morris Plains, NJ 


MAb 


diagnosis of 

osteomyelitis, 

infected prosthesis, 

appendicitis 

(see also digestive) 


application 
submitted 


Lyme 
borreliosis 
protein vaccine 


Pasteur Merieux 
Connaught 
Swiftwater, PA 


vaccine 


Lyme disease 


Phase III 


Lyme disease 

vaccine 

(recombinant) 


SmithKHne 
Beecham 
Philadelphia, PA 


vaccine 


prevention of 
Lyme disease 


application 
submitted 


MAK 195F 


Knoll 

Pharmaceutical 
Mt. Olive, NJ 


MAb 


sepsis 


Phase III 


MEDI-491 
parvovirus 


Medimmune 
Gaithersburg, MD 


vaccine 


B 19 parvovirus- 
induced 


Phase I 


B 19 vaccine 






miscarriages and 





anemia 
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meningococcus Chiron vaccine meningococcus C Phase II 

C vaccine Emeryville, CA 



Infectious Disease 







Product 




Development 


jrroaucc r>ame 


^ompdiny 


category 


indication 


d tarns 


MrL 


KlDl 


vaccine 


infectious diseases 


in clinical 


immunomodulator 


inununoLnem 




^see aiso 


trials 


(25+ antigens for 


Hamilton, M 1 




AIDS/HIV) 




adult and pediatric 










applications) 










Neuprex™ 


■V/"\X A A 

XUMA 


recombinant 


meningococcemia 


Phase III 


recombinant 


Berkeley, CA 


human protein 


(see also genetic, 




human 






other) 




b ac teri c i d al/perme 










ability-increasing 










proiein ^rujri-^i ^ 
















antibiotic adjuvant 


Dknra TT 

rnase 11 








in intra-abdominal 










infections 




r roiovir 


rToiein uesign 


JVIAD 


cytomegalovirus 


rnase it 


human anti-CMV 


Laos 




infections in bone 


completed 


u.1 IllUUU y 


iviouniain v icw, 




iTidiTow irdnspidni 










patients 




Keoir 


Serono 


'■ ~~£ 

interferon 


viral infections 


t>Uif A TT ATT 

rnase 11/111 


recombinant 


Laboratories 




(see also cancer, 




lnierieron oeia-ia 


iNorweii, jvi/\ 




neurologic) 




rp/^AmKi nont 
I CCUII1UI I lalll 


Pli T illv 

en Lriiiy 


recomDi nam 


iredimeni or severe 


DUr> r o TT 

rnase 11 


m 1 1 m 1 n ap 1 1 wot a/1 


TnHiininnltc TM 

inuianupijiis, j_in 


nurndn proiein 


sepsis 














rprnmhinant 

I fcl^VJ 1 1 IUI licit II 


f~fPnptir , c Tnctitntf* 


int^rlpnlrin 


infipf^tirmc Hicf»5*«f*c 


Ph»«;p T/1T 


human 


Cambridge MA 




( see also cancer^ 




inti^rlpnk'in- 1 

illll^l ll/UMII 1 z. 


W\z*»lh- A v/*rct 








(rhiL-12) 


Laboratories 










Philadelphia, PA 








Rnfashield™ 


\X/\/f»th-T r»Hr*rl p 


r*r»nti mimic r*f» 1 1 


JJ1 O VCI lllUI 1 Ul 


Of-»f-»||/^Of|XAtl 

ttjjjjllL-allDl l 


lUlu V|l Uj 




line va^iiiC 


I DI<1V1I al 


bUUIIllllCU 


live, oral, 


Pediatrics 




gastroenteritis in 




tetravalent 


Philadelphia, PA 




infants 




rotavirus vaccine 


Virus Research 


vaccine 


rotavirus in infants 


Phase II 




Institute 










Cambridge, MA 








Savvy™ 


Biosyn 


microbicide 


infectious disease 


Phase I 


C31G 


Philadelphia, PA 








Tenefuse® 


Hoffmann-La 


recombinant 


septic shock, 


Phase III 


lenercept (TNF- 


Roche 


soluble 


severe sepsis 




receptor fusion 


Nutiey, NJ 


receptor 






protein) 










tifacogin 


Chiron 


tissue factor 


sepsis 


Phase II 




Emeryville, CA 


pathway 








Searle 


inhibitor 








Skokie, IL 
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Infertility 



Product Name 


Company 


Product 
Category 


Indication 


Devel pment 
Status 


Antide™ 
gonadotropin 
hormone- 
releasing hormone 
antagonist 
(GhRHA) 


Ares/Serono and 
Serono 
Laboratories 
Norwell, MA 


hormone- 
releasing 
hormone 
antagonist 


female infertility 


Phase I 


Gonal-P* 
recombinant 
human follicle- 
stimulation 

hormone fr-FSI-n 


Serono 
Laboratories 
Norwell, MA 


recombinant 

fertility 

hormone 


male infertility 


Phase in 


LhADI® 
recombinant 
human leutinizing 
hormone 
(r-hLH) 


Ares/Serono and 
Serono 
Laboratories 
Norwell, MA 


recombinant 

fertility 

hormone 


female infertility- 
follicular support, 
stimulation of 
follicular 
development 


Phase II/III 


Ovidrer 
recombinant 
human chorionic 
gonadotropin 
(r-hCG) 


Ares/Serono and 
Serono 
Laboratories 
Norwell, MA 


recombinant 
gonadotropin 


female infertility 
(see also 
AIDS/HIV) 


Phase III 




Neurologic Disorders 




Product Name 


Company 


Product 
Category 


Indication 


Development 
Status 


Activase® 

alteplase, 

recombinant 


Genentech 

S. San Francisco, 

CA 


t-PA 


acute ischemic 
stroke within 3 to 5 
hours of symptom 
onset 


Phase III 


AnergiX™ MS 


Anergen 

Redwood City, CA 


functional 
antigenics 
immuno- 
therapy 


multiple sclerosis 


Phase I 


Antergren 
natalizumab 


Athena 

Neurosciences 
S. San Francisco, 
CA 


MAb 


multiple sclerosis 
flames 


Phase II 


ATM027 

humanized 

MAb 


T Cell Sciences 
Needham, MA 


MAb 


multiple sclerosis 


Phase I 


Avonex® 
interferon beta- 
Ta 


Biogen 

Cambridge, MA 


interferon 


secondary, 
progressive 
multiple sclerosis 
(see also cancer) 


Phase III 


Betaseron® 
recombinant 
interferon beta- 
lb 


Berlex Laboratories 
Wayne, NJ 
Chiron 

Emeryville, CA 


interferon 


chronic progressive 
multiple sclerosis 
(see also cancer) 


Phase III 
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hr5iiri-Hf*i"i Vf*H 

Ulul 1 1 Ut«l 1 V L/U 


Amegen 


growth factor 


amyotrophic lateral 


r llclaC 1 


neurotronhic 

llvlil UU yj 1 11V 


Thousand Oaks, CA 




sclerosis 




factor (BDNF) 


Regeneron 










Pharmaceuticals 










Tarrytown, NY 










Neurologic Disorders 








Product 




De vel opment 


Product Name 


Company 


Category 


Indication 


oiatus 


CPC-2 1 1 


Cypros 


cellular 


ischemic stroke, 


Phase II 




Pharmaceuticals 


therapy 


traumatic brain 






Carlsbad, CA 




injury 




enlimomab 


Boehringer 


MAb 


stroke 


Phase II/III 


/ - " / - \T/~"' A XT 1 

(antiOIC AN- 1 


Ingelheim 




(see also other) 




MAb) 


Pharmaceuticals 










Ridgefield, CT 








FIB LAST 


Scios 


growth 


stroke 


Phase II/III 


tragermin 


Mountain View, CA 


factor 


(see also heart) 






Wyeth-Ayerst 










Laboratories 










Philadelphia, PA 








Hu23F2G 


ICOS 


MAb 


multiple sclerosis, 


Phase II 


MAD 


Bothell, WA 




ischemic stroke 










(see also heart, 










other) 




— ■ i P 7\ 

intcrleukin- 1 0 


Schering-Plough 


interleukin 


multiple sclerosis 


rnase 1 


(1L--1U) 


Madison, NJ 




(see also 










AIDS/HIV, 










autoimmune, 










digestive, heart, 










respiratory, skin) 




IR 208 


Immune Response 


vaccine 


multiple sclerosis 


niasc i 


t h t» rant* 1 1 1 1 

11 LCI UjJCull^ 


Corp. 










Carlsbad, CA 








LDP-01 


LeukoSite 


MAb 


stroke 






Cambridge, MA 




(see also 










transplantation) 




\aq Tr*R 


Connectics 


vaccine 


multiple sclerosis 


rnase i/ii 




Pal Alto, CA 








\A vn 1 rrirth i n ® 

1Y1 vJU UJJ111 11 


Cephalon 


growth 


amyotrophic lateral 


a n n 1 1 r"l 1 1 /-vr* 

dppilCaLlL>n 


rhinF-1 

1 1 11 VJJT - 1 


West Chester, PA 


factor 


sclerosis 


suurniiieu 




Chiron 




peripheral 


DUncD TT 




Emeryville, CA 




neuropathies 




NeuroCell™- 


Diacrin 


cellular 


focal epilepsy 


Phase I 


FE 


Charlestown, MA 


therapy 






(cellular 










transplantation 










therapy) 










NeuroCeli™- 


Diacrin 


cellular 


Huntington's 


Phase I 


HD 


Charlestown, MA 


therapy 


disease 


completed 


(cellular 


Genzyme Tissue 






transplantation 


Repair 








therapy) 


Cambridge, MA 
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